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To Goverxor JupsoN HarmoN,

DEeAR Sir:—I submit herewith Bulletin No. 10, Fourth Series,
Geological Survey of Ohio. This is the work of Dr. Clinton R. Stauffer,
of Western Reserve University. It represents a large amount of labor,
and has been done with little expense to the State.

While the larger Geological features of Ohio have been determined,
the details remain very largely to be worked out. This bulletin is the
first of a number treating in detail of stratigraphical questions. It con-
stitutes an addition to the literature of the Geology of Ohio, and will be
welcomed by persons interested in such problems.

Respectfully submitted,
J. A. BOWNOCKER,
State Gceologist.
Columbus, Ohio, November 18, 1909.
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THE SURVEY IN ITS RELATIONS TO THE PUBLIC.

The usefulness of the Survey is not limited to the preparation of
formal reports on important topics. There is a constant and insistent
desire on the part of the people to use it as a technical bureau for free
advice in all matters affecting the geology or mineral industries of the
State. A very considerable correspondence comes in, increasing rather
than decreasing in amount, and asking specific and particular questions
on points in local geology.

The volume of this correspondence has made it necessary to adopt a
uniform method of dealing with these requests. Not all of them can be
‘granted, but some can and should be answered. There is a certain ele-
ment of justice in the people demanding such information, from the fact
that the geological reports issued in former years were not so distributed
as to make them accessible to the average man or community today.
The cases commonly covered by correspondence may be classified as
follows:

1st. Requests for information covered by previous publications.—
This is furnished where the time required for copying the answer is not
too large. Where the portion desired cannot be copied, the enquirer is
told in what volume and page it occurs and advised how to proceed to
get access to a copy of the report.

2d. Requests for identification of mincrals and fossils.—This is
done, where possible. As a rule, the minerals and fossils are simple and
familiar forms, which can be answered at once. In occasional cases, a
critical knowledge is required and time for investigation is necessary.
Each assistant is expected to co-operate with the State Geologist in
answering inquiries concerning his field.

3rd. Requests from private individuals for analyses of minerals and
orcs, and tests to establish their commercial value.—Such requests are
frequent. They cannot be granted, however, except in rare instances.
Such work should be sent to a commercial chemical laboratory. The
position has been taken that the Geological Survey is in no sense a chem-
ical laboratory and testing station, to which the people may turn for
free analytical work. Whatever work of this sort is done, is done on the
initiative of the Survey and not at the solicitation of an interested party.

The greatest misapprehension in the public mind regarding the Sur-
vey is on this point. Requests for State aid in determining the value of
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private mineral resources, ranging from an assay worth a dollar, up to
drilling a test well costing several thousand dollars, represent extreme
cases. At present there is no warrant for the Survey making private
tests, even where the applicant is entirely willing to pay for the service.
In many cases individuals would prefer the report of a State chemist or
State geologist to that of any private expert, at equal cost, because of the
prestige which such a report would carry. But it is a matter of doubt
whether it will ever be the function of the_Survey to enter into commer-
" cia] work of this character; it certainly will not be unless explicit legal
provisions for it are made.

4th.  Requcests from a number of persons representing a diversity of
interests, who jointly ask the Survey to examine into and publicly report
upon some matter of local public concern.—Such cases are not common.
It is not always easy to determine whether such propositions are really
actuated by public interest or not. KEach case must be judged on its
merits. The Survey will often be prevented from taking up such in-
vestigations by the lack of available funds, while otherwise the work
would be attempted.

The reputed discovery of gold is one of the most prolific sources of
such calls for State examination. It usually seems wise and proper to
spend a small sum in preventing an unfounded rumor from gaining ac-
ceptance in the public mind, before it leads to large losses, and unneces-
sary excitement. The duty of dispelling illusions of this sort cannot be
considered an agreeable part of the work of the Survey, but it is never-
theless of very direct benefit to the people of the State.
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Dr. J. A. BowNOCKER, State Geologist,

Drar Sir:—I send you herewith the manuscript on ‘“The Middle
Devonian of Ohio.”” The work, on which this report is based, has been
under way during a considerable portion of the last four years. It is
complete only in so far as any such work may be; but it is submitted as
a rather careful study of these formations, and with the hope that it may
contribute something to a better knowledge of this important period in
the geological history of our State.

Respectfully submitted,
(Signed) CrintoN R. STAUFFER.

.

Western Reserve University,
October 11, 1909.
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INTRODUCTION.

1t is proposed to bring together, in the following discussion, the
more important facts that have previously been published regarding the
Middle Devonian formations of Ohio; to discuss the sections and faunas
of a number of characteristic outcrops scattered over the entire area of
outcrop within the State; to discuss the relationships of the faunas; and
to give a few notes on certain species, together with figures and descrip-
tions of certain others which have thus far remained undescribed.

During the progress of this study, encouragement and helpful sug-
gestions have been received from a number of friends and fellow-workers.
But more specific mention should be made of Dr. Charles S. Prosser for
valuable assistance in the identification of difficult specimens, and for
actual accompaniment in some parts of the field, as well as for advice in
regard to the general outline of the work; Dr. J. A. Bownocker, whose
suggestions and kindly interest have made the burdensome part of the
work a much easier task; and especially Dr. Stuart Weller, whose knowl-
edge of species and faunas has been a constant aid. All three of these
gentlemen have had a part in the criticism of the manuseript and have
thus contributed to the value of the finished work.

Nor would this portion of the report be complete without the men-
tion of Miss Edith Hyde, who did the illustrative work on the fossils.
In addition to being an artist, Miss Hyde is a paleontologist and as such

has rendered valuable assistance in the case of specimens submitted to
her. C.R.S.






CHAPTER L

GENERAL DISCUSSION OF THE MIDDLE
DEVONIAN.

HISTORICAL SKETCH.

The Middle Devonian formations of Ohio, lying as they do along
the shores of an island in the midst of one of the great Devonian seas,
form an interesting and important chapter in the history of that period,
and the limestone portions have been a subject of study since the. organ-
ization of the first Geological Survey of the State.

In the First Annual Report (1838) Kirtland describes “The Great
Limestone Deposit,” which he says according to Riddell is divided into
‘“the blue limestone district’”” and ‘“‘the yellow limestone district,” the
latter of which extends ‘“from Adams, Highland, Green and Montgomery
counties northward to Michigan and Lake Erie, and from the shale
regions on the Huron and Olentangy westward, doubtless, beyond
the State boundary.””* As we now know this region includes not only
the Devonian limestones, but those of the Silurian as well.

The Second Annual Report appeared the same year, and in it J. W.
Foster gave a “Geological Section along the National Road from the
Scioto River to the eastern line of Muskingum county, in the State of
Ohio,” in which he represents a portion of the rocks designated the
‘“Mountain limestone with beds of chert.””*? In his section giving the
““Geological Structure,”” Number VI is named the “Mountain Limestone”’
which, he says, consists of ‘‘Beds of limestone intermixed with chert.’’
And again ‘“The series [shale] last described reposes on a formation com-
posed of beds of limestone to which the terms ‘Mountain’ and ‘Transi-
tion’ have been applied. The color of this limestone varies from a light
gray to blue. It issuberystalline in its texture, and is stratified in layers
from a few inches to three of four feet in thickness, being divided by
thin beds of clay or marl. It is also intermixed with chert or horn-
stone.” It outcrops ‘‘near the residence of Mr. W. Sullivant, about three
miles west of Columbus,’’ and “‘is the material of which the Penitentiary
is constructed.”* There can be no doubt concerning the mass of rocks
here referred to, and yet statements made by Foster in the same connec-
tion indicate that he used the above term in a manner synonymous with
that of ““Cliff limestone”” used by Locke for the rocks of the whole ‘“‘yellow
limestone district.””® The term “Mountain limestone,” it will be recalled,

1 1st. Ann. Rept., Geol. Surv. Ohio, 1838, p. 76.
22d Ann. Rept., Geol. Surv. Ohio, 1838, opp. p. 73.
¥ Idem., p. 76, ‘Idem., p. 106. SIdem., p. 211,
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is the name applied by various English geologists to the Carboniferous
[Mississippian] limestones occurring in Great Britain. It has subse-
quently been applied to limestones belonging to that system in various
states of the Union. So it would seem that Foster regarded these lime-
stones in Ohio as Mississippian.

Thus it appears that during the pioneer Geological Survey, the De-
vonian limestones were not differentiated from the older formations
belonging to the Silurian, nor from the more recent formations of other
states, but this distinction remained for James Hall who first identified
the ‘“Corniferous limestone’ in Ohio.! In referring to this fact, he says:
““A short distance to the west of that place [Columbus], the Corniferous
limestone of New York appears, presenting its characteristic fossils.
This mass is the upper part of the Cliff limestone formation of Dr.
Locke, the name by which it is generally known in Ohio. The locali-
ties where I saw this rock exhibited less hornstone than is usual in New
York, but the position and fossil characters were unequivocal.”?  This
definite statement by so eminent a geologist must have meant much to
those directly interested in the geology of our State, for, so far as now
appears, it was the first real truth that had been uttered concerning the
correlation of Ohio formations with those of the lSast, and probably
served as the gateway through which other facts became known.

In the middle fortics de Verneuil studied the Devonian deposits of
Indiana and Kentucky, and in his discussion of the correlation of these
formations with those of New York savs that ‘“in the states of Ohio,
Indiana and Kentucky it [Devonian] is reduced to the black schists which
represent the Genesce slate, and to a calearcous band which represents
at once the Corniferous and Onondaga limestones and the Hamilton
group of the state of New York.”* He thus supports Hall's conclusions.

Newberry, Chief Geologist of the Second Geological Survey of Ohio,
accepted Hall's correlation and under his direction the ‘“Corniferous’
was studied in some detail appearing with the above name on his “Pre-
liminary Geological Map of Ohio,”* and in the accompanying report
he describes it together with a mention of some of its fossils.®* Again in
the first volume of the Geological Survey of Ohio he gives a rather com-
plete description of the ‘“‘Corniferous,” dividing it into two well marked
divisions. “Of these the uppermost is a blue, thin bedded limestone,
from fifteen to twenty feet in thickness, and is the rock quarried at San-
dusky and Delaware. This I have usually designated as the Sandusky
limestone.® Below this we find a very light-colored limestone which

'Geol. Sur. Ohio, Vol. I, pt. 1, 1873, p. 142.

Geol. N. Y., pt. IV, 4th Dist, 1843, p. 503.

3Hall's translation, Am. Jour. Sci. 2nd Ser. Vol. V, 1848, p. 370.

Y col. Surv. Ohio, Rept. Prog. for 1869, (1870), opp. title page.

Sldem, p. 17.

'See Dr. Prosser's article on the Delaware limestone, Jour. Geol., Vol.
XIII, 1905, pp. 425-442, and his historical review of the Devonian limestones
in Ohio on pp. 413-425.




GEOLOGICAL SURYEY OF OIIIO. 15

often contains balls and masses of chert. It is strikingly different in its
mineral character, and somewhat different in its fossils from the overly-
_ ing bed; though a large number of species are common to both. This
lower subdivision I have called the Columbus limestone, as it is the rock
opened in the quarries near that city.””:

In N. H. Winchell’s report on the Geology of Crawford county, a
similar statement is found. He says that “It [Corniferous] is distinctly
divisible, on paleontological and lithological differences, into two parts,
the upper part embracing the blue limestone, which shows some rela-
tions to the Hamilton, and the lower part embracing the light-colored
and dolomitic limestones * * * | The former * * * s exten-
sively wrought at Delaware and Sandusky. The latter is quarried at
Marblehead * * * and at Columbus.””

It is evident, therefore, that both of these men were impressed by
the different characteristies exhibited by the two portions of the terrain,
but there was a decided difference of opinion as to the upper or so-called
“Sandusky limestone.” Winchell considered it as representing a por-
tion of the New York Hamilton. He had been connected with the Mich-
igan Geological Survey, where the Traverse group is rather definitely
correlated with the Hamilton of the East, and out of the twenty-three
Ohio counties represented to have exposures of the Devonian limestones,
Winchell studied and reported on fifteen, while the other eight county
reports are the work of five different men. As a consequence he must
have had abundant opportunity to examine the formations in their va-
rious phases of outerop. Concerning the upper limestone, or that which
we now know as the Delaware, he remarks that ‘“Hamilton fossils pre-
vail over those having a distinctive Corniferous character, both in Michi-
ganand in Ohio throughout this blue limestone.”’* Newberry on the other
hand regarded it as the upper portion of the ‘“Corniferous.” He had ex-
amined carefully the exposures of Iirie county and made a general in-
vestigation of the outcrops of other portions of the state. Concerning
these he says, “In all the exposures, however, which I have examined of
this member [Upper Corniferous] of the sories, I have found Corniferous
fossils greatly predominating, and the truly Hamilton species confined
to the uppermost layers.”* These statements, and many others of a
similar nature made by the same scientists, are conflicting, even contra-
dictory, but are readily understood when we consider the fact that the
two gentlemen were, in reality, discussing two different limestones, thus
making it possible for both to be, in a measure, correct. Newberry took
as his type section that found at the quarries in the vicinity or
Hancock street and Sycamore line, Sandusky, which, with the exception

'Geol. Surv. Ohio, Vol. I, pt. 1, 1873 p. 143.

tIdéem. Vol. 11, pt. 1, 1814 P 244

3Proc. Am. Ass'n. Adv. %1 Vol. XXII pt. 2, 1874, p. 102.
‘Geol. Surv. Ohio, Vol. I, pt. 1, 1873, p. 151.
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of the uppermost layers, has since been shown to be Columbus limestone.*
Winchell based his conclusions on the section at Delaware, but probably
more especially on the outerops of the northwestern part of the state;
his study was therefore of a formation lying above that to which New-
berry referred, or of the true Delaware limestone. Perhaps, however,
Winchell was carrying his correlation ideas rather far when he introduced
the name Tully limestone,? for the top layers, at most ‘“about nine and
one-half feet’” of the “Upper Corniferous.”

In his “Report on the Geology of ¥ranklin County,” Orton, who
agreed in general with the Newberry classification, speaks of the upper
part of the ‘“Corniferous’ as “the blue limestone, thirty-two feet in thick-
ness, which is, from its occurrence at Delaware, and the extensive use
made of it at that point, well named the Delaware limestone.””* Win-
chell had used this term four years earlier for the same mass of rocks,*
but regarding this use he says: ‘I used the term Delaware stone or
Delaware limestone as a constituent of the geology of Delaware county
only, although I referred to its extension (paleontologically at least)
northward to Sandusky county. The idea that it would ever be used as
a formational name, even for the county, was not in my mind.’’® Prosser
has credited the name to Orton,® who appears to have given it a definite
formational meaning. In referring to the correlation of the Ohio with
the New York Devonian, Orton says: “The Devonian limestones * *
grew in a sea in which the same general conditions were maintained,
while very different strata were in process of formation at the East. The
Columbus and Delaware limestones probably cover the age in which the
Corniferous limestone, and the Hamilton group, in part, of New York
were forming; * *, * A disturbance of previous conditions
took place in this interior sea, which is marked by the change-from the
Columbus limestone to the Delaware limestone, but any correlation of
this change, with epochal changes at the enstward, is, so far as the facts
appealed to indicate, entirely arbitrary.””” We thus see that while Orton
sympathized with the position which Winchell had taken, he did not
consider a definite correlation possible. '

While discussing the outerops of the Devonian limestones at the

'Prosser, Charles S., Jour. Geol., Vol. XIII, 1905, p. 441: also Swartz,
Charles K., Johnus Hopkins Univ. Cir. N'. Ser., No. 7, 1907, p. 36.

2(seol. Surv. Oliio, Vol. 11, pt. 1, 1874, pp. 240, 258, 201, etc.
3ldem, Vol. 111, 1878, p. 606.

Idem, Vol. 11, pt. 1, 1874, pp. 294, 295.

SLetter of Feb. 1st, 1906.

sGeol. Surv. Ohio, 4th Ser., Bull. No. 7, 1905, pp. 3, 24.
iGeol. Surv. Ohio, Vol. 111, 1878, pp. 633, 6:34.
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Falls of the Ohio, James Hall says that ‘““in the state of Ohio, Dr. New-
berry recognizes the following:

Hamilton shale.
Hamilton limestone.
Sandusky limestone.
Corniferous group{Delhi beds.
Columbus limestone.”

Just what the significance of such a classification* may be, is some-
what problematic, since in the section at Prout Station the ‘“Hamilton
limestone” lies above the ‘“Hamilton marl.””* It is very certain that
Newberry did not then refer to the Delaware when he used the term
‘““Hamilton limestone.”” Hall probably misquoted Newberry, and yet
theé error, if such it be, was made on the side of truth.

Finally R. P. Whitfield, who visited Ohio in 1878 and made some
geological excursions with Orton, found a bed of dark brown shale form-
ing the base of the Delaware limestone along Slate Run six miles north-
west of Columbus, and likewise on the east bank of the Scioto nearly
opposite the village of Dublin. In this shale he collected & fauna which
led him to declare it to be “the equivalent of the Marcellus shale of New
York.”* Charles S. Prosser says that this is ‘‘the most important dis-
covery relating to the classification of the Devonian limestones that had
been made in central Ohio.””* If this identification is correct, it settles
at once the limitations of the ‘“Corniferous’” proper and the necessary
Hamilton age of the Delaware limestone. Concerning this occurrence
of the Marcellus shale, Whitfield himself says: ‘“The geological impor-
tance of this formation among the rocks of Ohio, may not be readily rec-
ognized; but, forming as it does, a dividing line between the lower and
upper Devonian, as between the limestone of the Upper Helderberg and
those which are properly referable to the Hamilton period, it will have
great value.”* But so great had been the opposition to this correlation
that even Whitfield’s conclusion, although restated in the Geology of
Ohio,” was not well received.

In order to lessen the objections made by various geologists to the
classification then in use, Orton introduced the New York term ‘““Upper
Helderberg limestone,” which he considered ‘“a more comprehensive
term.”® Prosser, however, says that ‘“the substitution of the name
‘Upper Helderberg limestone’ for ‘Corniferous limestone’ did not meet
any of the objections raised by Winchell, Hall and Whitfield to the New-

iPal. N. Y., Vol. V, pt. II, 1879, p. 141.
3Geol. Surv. Ohm Vol. VI, 1888 pp. 763, 766.
3Geol. Surv. Ohw Vol. 11, , 1874, i) 190.
Proc. Am. Ass. Adv. Sci. , Vol "XXVI I, 1879, p. 298.
S Jour. Geol Vol. XIII, 1905, p. 418. .
Op. cit., .'299.

Geol. Surv Ohio, Vol. VII, 1893, pp 432-433.

8Geol. Surv. Ohio, Vol. VI, 1888 p. 20.

3—8. G.
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berry classification of the Devonian limestones of Ohio, because, so far
as the later formations are concerned, it is not a more comprehensive
term than the ‘Corniferous limestone,’ and in its classic locality, the Hel-
derbergs of eastern New York, has never been applied to rocks above the
base of the Marcellus shale.””* Indeed the matter became so much the
more complex by the appearance in the State geological literature of an-
other name representing the same formations.

Bownocker, in his paper on “The Paleontology and Stratigraphy
of the Corniferous Rocks of Ohio,” while discussing the ‘“Relation of the
Fauna above the Bone-bed to that Below,”” at the various places visited,
states that ““this difference is most conspicuous at Delaware and dimin-
ishes to the north, being least at Sandusky.”’? It is quite probable, how-
ever, that at the time of his writing the ‘“‘bone-bed’’ had not been defi-
nitely located at the latter place, as his collection from the ‘“upper
limestone’”’ was made from the quarries near-Hancock street and Syca-
more line, and hence from the Columbus limestone.

In 1889 Newberry published a paper, entitled ‘“Devonian Plants
from Ohio,” in which he mentions “the Delaware limestone, the upper
division of the Corniferous” and again “the white or Sandusky limestone
below.””” About six years later James D. Dana published the fourtn
edition of his Manual and in it, while referring to the occurrence of the
“Corniferous” in Ohio, he says, “two divisions are made out—the lower,
named the Columbus or Sandusky, and the upper, the Delaware lime-
stone.”* In this it seems certain that Dana was following Newberry,
since he calls both of these limestones ‘“Corniferous,” which under the
other classification would probably not have been done. These state-
ments seem to indicate that Newberry had yielded his earlier opinion
regarding the rocks at Sandusky and now correlated them with the
Columbus limestone, or lower division of his “Corniferous” instead of
with the Delaware limestone as he had heretofore done. Charles K.
Swartz, who has made a rather extensive study of the Ohio Devonian
limestones, has also referred most of the rocks of Newberry’s “Sandusky
limestone,” in the vicinity of the city of which it bears the name, to the
Columbus limestone.® This correlation has been verified and, in the
main, accepted by Prosser,® who, in his “‘Revised Nomenclature of Ohio
Geological Formations,” uses Columbus and Delaware as the forma-
tional names for these limestones.’

Hayes and Ulrich give a correlation table in the last column of

! Jour. Geol., Vol. XIII, 1905, p. 420.

*Bull. Sci. Lab. Den. Univ., Vol. X1, 1895, p. 39.

3Jour. Cin. Svc. Nat. Hist., Vol. XII, 1889, p. 49.

*Dana’s Man. of Geol., 4th Ed., 1895, p. 581.

5Loc. cit., p. 36.

8 Jour. Geol., Vol. XIII, 1905, p. 441,

Geol. Surv. Ohio, 4th Ser., Bn}l. No. 7, 1905, pp. 3, 24, 25.
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which, under the head of ‘“‘Geological Survey of Ohio, 1873-93,” they
give the following for the Devonian:

“Black or Ohio shale (1893).

(Including Cleveland shale, Erie shale and Huron shale.)
Olentangy shale and Delaware limestone.

(Hamilton.)
Columbus limestone.

(Corniferous.)™

No discussion follows, but of course they have followed Winchell
and Whitfield.

During the same year (1903) Edward Claypole’s article on ‘“The
Devonian Era in the Ohio Basin’ appeared. He states that ‘“‘the planes of
division hetween these groups—the Corniferous and Hamilton—are
less sharp in Ohio than in New York, where the transition from the pure
limestones of the Corniferous to the black shales of the Hamilton is com-
paratively abrupt.””? He therefore calls the Delaware limestone ‘‘Cor-
niferous-Hamilton” and says ‘‘the facts warrant the statement that
Corniferous conditions prevailed in Ohio throughout the whole of the
Hamilton period in New York, with a few temporary and local inter-
ruptions.”” He correlates the shaly zone at the base of the Delaware
with the Marcellus shale,* thus bringing in, at least in some parts of the
state, a return of “Corniferous’ conditions after the deposition of that
formation.

Grabau relieves us somewhat regarding the idea that the Hamilton
shales of the East must necessarily be represented by shales in the West.
While discussing the Eighteen Mile Creek sections, and especially the
Encrinal limestone, he remarks that “in Illinois, Iowa, Michigan, Ohio,
Indiana and other central states, however, the Hamilton is chiefly rep--
resented by limestones, often of considerable thickness.””* The only
Ohio limestone, of any “considerable thickness,”” that may be classed as
Hamilton is, of course, the Delaware and we might infer that he had it
in mind when writing the above statement were it not for the rather
misleading remark that ‘‘the ‘black shale’ of Ohio and other states rep-
resents these deposits [Marcellus], which continued uniformly during all
the time that the Hamilton beds were being laid down over New York.’’®

“The Traverse fauna,” Schuchert says, “is a commingling of Mis-
sissippian and Dakota species. This mixed Middle Devonic fauna is con-
tinued southward as far as Louisville and Lebanon, Kentucky, on the
west side of the Cincinnati island, while immediately on the eastern side
of this island at Columbus, Ohio, the faunal sequence is more decidedly

1U. S. Geol. Surv., Columbia folio, No. 95, 1903.
2Am. Geol., Vol. XXXII, 1903, pp. 34, 35.
sldem, p. 36.

Idem, p. 35.
SBull. Iguf. Soc. Nat. Sci., Vol. VI, No. 1, 1898, p. 80
$/dem, p. 82.
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that of New York. The paleontologic work of Whitfield on the Devonic
beds of central Ohio shows unmistakably that the succession here is in
agreement with western New York, i. e. the Manlius is followed by the
Onondaga, Hamilton, Portage and Chemung faunas. In other words,
the New York Hamilton fauna retains its characters more strongly along
the shores of Laurentia, Appalachia and the eastern side of the Cincin-
nati island, while the Traverse Hamilton fauna followed the eastern shore
of the Kankakee peninsula and the western side of the Cincinnati island.’’*
Schuchert’s position is thus decided and unmistakable, as is also that of
Weller, who states that ‘in Ohio the [Corniferous] fauna occurs in the
Columbus limestone,”’* thus distinctly separating that formation from
the Delaware. Prosser writes that ‘‘the Sandusky (Delaware) limestone
ought to be correlated with rocks of later age than the Onondaga lime-
stone, viz: the lower part of the Erian series of New York.””* Foerste
remarks that “in Ohio, on the eastern side of the geanticline, the San-
dusky or Delaware limestone has been identified as the lower part of the
Erian.””* More recently, however, this same author says that ‘in Ohio
these [Devonian] limestones include, in descending order:

c. Delaware limestone.

b. Columbus limestone.

a. A comparatively unfossiliferous section of limestone for
which no distinctive name has been proposed as yet.

For these three Devonian limestones of Ohio the name Scioto lime-
stone would be very appropriate.”’® It is obvious that if the Delaware
limestone belongs to the Erian series it should not be united under one
formational name, with the Columbus limestone which is a representa-
tive of the Ulsterian series. As to his lower unnamed division ‘‘a’ of
the Columbus limestone, there seems to be insufficient reason for sepa-
rating it, if he means to make a distinct formation, since its meager fauna
is that of the remainder of the formation as at present defined. Schwartz
has made three divisions of the Columbus limestone, but he uses them
consistently as subdivisions which are not of formational rank, although
he does propose names for each.®

The Devonian shales of Ohio have never received the same amount
of attention in literature as have the limestones. They have not passed
through the conflict of opinions that has characterized the limestones,
but have gone more directly to their present correlation. While discus-
ing the geological sections of Ohio, Newberry refers to ““a band of bluish
marly limestone, * * * resting upon the Corniferous lime-
1 Am. Geol., Vol. XXXII, 1903, p. 148.

3 Jour. Geol., Vol. X, 1902, p. 424. ]

Jour. Geol., Vol. XI, 1903, p. 537; also Gcol. Surv. Ohio, 4th Ser., Bull.
No. 7, 1905, p. 24, Note 21.

‘Jour. Geol., Vol. XI, 1903, p. 702.

$Geol. Surv. Ky., Bull. No. 7, 1906, p. 12.
%0p. cit., pp. 63-65.
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stone where that is overlaid by more recent rocks. From this marly
limestone we have obtained many of the characteristic fossils of the Ham-
ilton group.”’* This deposit occupies the same horizon as the blue shale
which Winchell discusses in the report on Delaware county, and which
he says ‘“‘has been regarded the equivalent of the Hamilton. There are
no fossils in this underlying shale at Delaware proving its Hamilton age,
and it will be referred to * * *¥ | to avoid a possible misuse
of terms, as the Olentangy shale.”’? This shale at the type section (a
quarter of a mile below the railroad bridge over the Olentangy River at
Delaware) contains a number of layers of marly limestone and, although
nearly destitute of fossils, is doubtless the equivalent of the marly lime-
stone to which Newberry refers, as well as of his Hamilton limestone and
marl at Prout Station and Deep Cut® near Sandusky.

THE MIDDLE DEVONIAN IN ADJOINING TERRITORY.

In the adjoining state of Indiana, the Middle Devonian limestones
have long been correlated with eastern formations. Edward M. Kindle,
who has made a systematic study of these outcrops in Indiana, recog-
nizes three distinct formations. In the order of their natural sequence
they are as follows: The Geneva limestone, which ‘‘is generally a massive
light buff to chocolate brown saccharoidal magnesian limestone’ in which
““fossils are extremely rare at most localities * * * and oc-
cur usually as casts when found;’® the Jeffersonville limestone, a very
fossiliferous ‘“‘gray or bluish gray crystalline or subcrystalline limestone,
occurring both as a massive and a thinly stratified limestone;”’* and
finally the Sellersburg beds, also quite fossiliferous and comprising ‘“‘a bed
of fine grained argillaceous drab grayish-colored limestone *  *
and a thin bed of light gray or bluish crystalline limestone above lt.”’

In discussing the “Correlation of faunas’ in the last two of these
formations as found in the southern Indiana district near the Ohio River,
Kindle says: “The Corniferous fauna of New York suffers no very im-
portant modifications in its western extension. The large number of
species common to the faunas of the Corniferous limestone of New York .
and the Jeffersonville limestone, especially among the Corals, leaves no
doubt as to the equivalence of the two faunas. * * * In
southern Indiana we find in the Sellersburg beds a fauna containing many
of the most characteristic species of the Hamilton of New York. * * *
This fauna is not mingled with the Corniferous as was once supposed,
but occurs above that fauna in the Sellersburg beds. The presence in
it of such characteristic Hamilton fossils as those mentioned seems to

;Geol Swurv. Ohio, Reft Prog. 1869, (1870), p

Geol. Surv. tho Vol. II, pt. 1, 1874, p. 284

3Geol. Surv. Ohio, Vol. II t. l, 1874, pp. 189, 190.

‘Hall, James, Pal. N. ol. V, KI 2 1879, ;}p 139-154.

at. nd

S25th Ann. Rept. Dept. Geol and Res. of 1900, p. 535.
*/bid, p. 535. Ibid, p. 533
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leave no doubt of its equivalence to the New York Hamilton.”* He
adds later that ‘‘In the northern part of the southern Indiana area these
two formations cease to be sharply differentiated lithologically and merge
into each other in a limestone which is neither =0 pure as the Jefersonville
limestone nor so argillaceous as the Sellersburg beds near the Falls.
Associated with the loss of individuality of these two formations occurs
a mingling of their two faunas which renders them indistinguishable as
separate faunas.”” But “in the Wabash area the faunas of the Devonian
. limestones are even more distinct than that at the Falls of the Ohio.”’?

At the Ohio River the Geneva limestone has thinned out, but the
upper two formations may bz traced across into Kentucky at Louisville,
where the cement layers of the Sellersburg beds furnish the materiai for
a large industry, while in the upper part of the cliffs near the east-side
waterworks the Jeffersonville limestone may be seen. The total thick-
ness of the Devonian limestones in Kentucky is reported as about forty
feet, although usually much less, and ‘“‘In outcrop they follow on the map
the outerop of the Devonian Black shale from the Ohio River in Lewis
county around to the Ohio River again at Louisville, at which place they
form the falls in the river.”

In Michigan two divisions are recognized; the Dundee, a gray sub-
crystalline limestone varying from massive to comparatively thin bedded
layers abounding in fossils, and the Traverse, which is more or less im-
pure, frequently being largely shale and attaining a considerable thick-
ness in the northern part of the lower peninsula. These formations are
correlated with those of New York in the following manner:

New York Michigan
Hamilton beds

Traverse gr
Marcellus shale d group

Onondaga limestone
Schoharic grit Dundee limestone
Esopus grit

Oriskany heds (hiatus?)*

These same formations cross over into Ontario, Canada, near the
city of Detroit and blend with the great deposits to the north, where
they become materially thickened. Here also two divisions are recog-
nized; the Corniferous limestone which “appears in Canada to have a
thickness of about one hundred and sixty feet, and is estimated by Sir
Willinm Logan to cover an area of probably not less than six or seven

thousand square miles, * * * Throughout almost its whole
extent it is richly fossiliferous,”’® and the Hamilton group which “In
(‘anada * * * is well represented by argillaceous and cal_

Ball. Am. PPal., Vol 111, No. 12, 1899, p. 110.

Yosth Awn. Rept, Dept. Geol. and Nat. Res. Ind., 1900, p. 570.
ool Nwre, Ky, Buldl. No. 1, Prelim. Pt., 1904 (1905), pp. 34, 35.
oeol, Sures Vich., Vol VI, pto 1, 1000, p. 37.

SRept. PPal Prov. Onz, 18T, po 9.
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careous shales with intercalated beds of limestone, the whole having an

estimated thickness of about three hundred feet.”* These Nicholson

has correlated with the New York formations in the following manner:
“State of New York Equivalent in Ontario

Onondaga limestone . .
Corniferous limestone Corniferous limestone

Marcellus shale

Hamilton shales Hamilton group.”™

Tully limestone

Thus Ohio is in the midst of a region within which true Onondaga

and Hamilton deposits are identified. The sum total of previous work
on the Middle Devonian within the state has been more or less unsatis-
factory, in so far as published records show. It remains, therefore, to
bring out the results of a rather extensive investigation of the outcrops
of these formations in different parts of the state.

GENERAL DESCRIPTION OF THE MIDDLE DEVONIAN.

The Devonian is represented in Ohio by the Middle and Upper di-
visions only. These, with their associated formations, are at present
classified in the following manner:

[ Upper
Middle
Mississippian . [ Logan formation
Black Hand formation
Cuyahoga formation
\ Lower Waverly
Sunbury shale
Berea grit
| Bedford shale
( Chautauquan Cleveland sh.
Upper and Ohio shale Chagrin form.
Senecan Huron shale
Devonian
( Olentangy shale
| Erian
Middle Delaware limestone
Ulsterian Columbus limestone
AanAn~nAnn~nnn UNCONFORMIT Y ~sAAnrAAn~nAnnna
Lucas 1s.
[ Upper Cayugan . Monroe form. { Sylvania ss.
Silurian Middle Tymochtee form.

"‘Rep. Pal. Prov. ()_';t., 1874, p. 9. ldem, p. 10.
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South of Pickaway county the limestones of the Middle Devonian,
and even the upper part of the Silurian, drop out, so that the Olen-
tangy shale comes to lie upon the Niagaran limestones, while at some
places in Pike county even the Olentangy is absent and then the black
shale rests directly on the Niagaran.

The Middle Devonian formations, occupying the lower portion of
the Devonian System in Ohio, form a belt of outcrop along either side of
the Cincinnati anticline, with an outlying portion in the vicinity of Belle-
fontaine.* The eastern of these belts, which has an average width of
about ten or twelve miles, extends from the islands in Lake Erie, north
of Sandusky, southward to the Ohio River and beyond, although the
limestones disappear in Pickaway county. This belt of outcrop is by
far the more important both from an economic and a purely scientific
point of view, because it is a source of great quantities of lime, crushed
stone, furnace flux, and building stone, and its lower member, the Co-
lumbus limestone, contains one of the richest faunas found within the
borders of the state and probably not excelled by any other Devonian
deposit. In Franklin and Delaware counties the Scioto and Olentangy
Rivers have cut through the drift and into these formations, while north-
ward the drift is thin and quarries have been opened in the limestones at
numerous localities; hence the opportunities for their study are abun-
dant.

The Bellefontaine district consists of a rather broad belt of outcrop
surrounding the Ohio shale capped hills extending from the southern por-
tion of Hardin county across Logan and into Champaign county. It is
probably one great mass of limestone in the central part, with several
detached portions to the north and to the south of the main body. Much
of it, especially the upper layers of the Columbus and the entire Delaware
(?) formation, appears sandy, hard and compact. The Olentangy shale
is wanting. It is quite probable that this outcrop was once a part of the
belt through the central portion of the state, that it represents deposits
near the old shore line, and that it has since been isolated by preglacial
and glacial erosion.

In the northwestern part of the state, and beyond the anticline,
lies a somewhat crescent-shaped area of outerop with a maximum width
of about twelve miles. Beginning at the Michigan-Ohio line in Lucas
county, it sweeps around to the Ohio-Indiana line near Antwerp, Pauld-
ing county. The rocks in this belt have a general dip to the northwest,
but the glaciated surface is comparatively horizontal and so near drain-
age level that extensive outcrops are exceptional.

These belts of outcrop are not to be looked upon as separate, but
rather as portions of a continuous shore-line, which can also be picked

1See Dr. Bownocker’s article. Bull. Sci. Lab. Den. Univ., Vol. XI, 1898,
p- 13.
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up at various places in Ontario, Michigan, Indiana and Kentucky,
around an island or peninsula in the Devonian sea the nucleus of which
was the Cincinnati anticline.

The Middle Devonian of Ohio naturally falls into three di{'isions, of
which the lowermost is known as the Columbus limestone, the middle as
the Delaware limestone and the upper as the Olentangy shale. This di-
vision is based on both lithological and faunal differences which in some
respects are more apparent in the vicinity of Columbus, although not
wanting in any of the belts of outcrop. The thickness of each of these
three formations varies through a considerable range in different parts
of the state.

The Columbus limestone presents two rather persistent lithological
differences which are excellently illustrated in the outerops along the
Scioto River, and are not absent even in the northern sections. These
two phases of the formation sometimes blend with each other, but oc-
casionally localities are found where the change is abrupt and the char-
acteristics of each portion decided.

The lower portion of the Columbus limestone consists of a rather
porous massive brown limestone frequently containing a large amount
of bituminous matter and very little chert, but generally having numer-
ous cavities or pockets filled with crystals of calcite. At some places
near the base it has been observed to have a pitted or honeycombed
structure. It sometimes shows a strong oblique jointing and frequently
few definite bedding planes. A fresh surface shows a saccharoidal ap-
pearance, but occasionally glistens with cleavage faces of calcite. There
is also a tendency to a banded structure which may be seen in the blocks
of most, if not all, exposures in central Ohio. This banding, frequently
of a wavy appearance, seems to be due to the presence of finely divided
bituminous matter. The fossils, except in the extreme upper and lower
parts, are poorly preserved and rather rare in most localities. Chemic-
ally the limestone from this part of the formation is found to be high in
its percentage of magnesium. A sample from Dublin yielded forty-one
and seven hundredths per cent. of magnesium carbonate,! while several
from Bellefontaine gave even a higher percentage for this constituent.?

The upper part of the Columbus limestone, which includes about
two-thirds of the formation, consists, in the main, of light gray limestone
in even beds varying from a few inches to several feet in thickness. At
places it contains a considerable amount of white or light gray fossilif-
erous chert, which is mainly restricted to a few zones, where it occurs in
concretionary masses which are arranged in somewhat definite layers.
The upper layers of the limestone are the thinner and often of a bluish
color. The heavy beds, where long exposed, weather into rather thin

1Geol. Surv. Ohio, Vol. 111, 1878, pp. 615, 616.
2Geol. Surv. Ohio, 4th Ser., Bull. No. 4, 1906, p. 90, Samples 37-39.
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irregular layers which break into angular blocks and fall to the base of
the cliff, forming the usual talus slope. This portion of the formation
always shows a crystalline or sub-crystalline structure. It is high in its
percentage of calecium carbonate, which ranges from eighty-one and
fourteen hundredths to ninety-three and twenty-eight hundredths per
cent. in samples taken from Marble Cliff quarries." While all layers
seem to contain abundant fossils, many are literally crowded with the
remains of the various species which swarmed in the waters of this warm
Devonian sea.

The base of the Columbus limestone rests upon the Monroe forma-
tion; this contact being that between the two great systems, the Silurian
and the Devonian. There is thus a great time gap or unconformity, be-
tween these two formations, which is strikingly illustrated by the decided

“change in character and abundance of animal remains. In some local-
ities the lowest layers of the Columbus contain an abundant fauna which
in many respects resembles that of the upper part of the same formation,
but where these lower layers have been observed in Franklin, Delaware
and Union counties, a basal conglomerate is found which consists of
large and small water-worn pebbles of the underlying formation embed-
ded in a matrix of Columbus limestone. Where this conglomerate is
devcloped few fossils are found; probably because the organic remains,
which existed in these localities at the time the layers in question were
being deposited, were ground to a shapeless mud by the continuous action
of the waves among the pebbles of a rocky coast. This conglomer-
ate was formerly supposed to represent the Oriskany sandstone of New
York, and was so mapped by the geologists who made the first county
reports, as well as by Newberry himself;? but, since this basal conglom-
erate is not continuous and has not been proven to be Oriskany, it has
been customary of later years, and perhaps wisely, to drop the Oriskany
sandstone from the Ohio scale and include these deposits with the
Columbus limestone to which they are at least very closely related.

The upper limit of the Columbus is no less interesting since it ter-
minates in the famous “bone-bed’ first described by Orton.* This layer
or bed comprises the upper six or eight inches of the formation, and is
frequently made up of an “assemblage of millions on millions of gener-
ally imperfect but mostly recognizable organs or fragments of the bony
structure of the forms of fish life most characteristic of the Devonian
age.””* These teeth and dermal plates are often in an excellent state of
preservation, retaining even their original luster. Contrary to what has
usually been supposed, this limiting layer of the formation may bz traced

1Geol. Surv. Ohio, Vol. ILI, 1878, p. 617; also Geol. Surv. Ohio, 4th Ser.,
Bull. No. 4, 1906, pp. 64, 65.

3Geol. Sure. Ohio, Rept. Prog. for 1869, (1870), Map opp. title page.

3Geog. Surv. Ohio, Vol. 111, 1878, pp. 610, 611 and 625,

Newberry, J. S., Mong. /. 8. Geol. Surv., Vol. XVI, 1889, p. 30
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northward to Sandusky, where it has proved of invaluable assistance in
determining the line of division between the Columbus and Delaware
limestones.!

The Delaware limestone extends from the ‘‘bone-bed’” upward
through a thickness of about thirty-six feet to its contact with the Olen-
tangy shale. It isextremely variable in its appearance, consisting some-
times of thin shaly layers, beds of chert and fairly massive limestone and
again almost entirely of rather massive limestone with very little chert
and no shale. Usually it has a deep blue to slate-color, which becomes
brown on weathering. The chert, which it contains, is mostly black and
non-fossiliferous, but,in sections where little occurs, it is often a light
bluish-white or even pure white and somewhat fossiliferous. In general
the Delaware limestone is less fossiliferous than the upper part of the Co-
lumbus, but its fauna is by no means small, and frequently layers are
found which are very fossiliferous. The variable chemical composition
of this formation is easily seen by a reference to the analyses of various
samples collected at different localities.?

The Olentangy shale extends from the top of the Delaware limestone
to the base of the Ohio shale, a vertical distance of about thirty-one feet
in Franklin county. It has been found to be almost invariably present
in the central strip from Sandusky southward. In Pickaway county,
where the Devonian limestones last appear, this shale oceurs, and from
thence southward overlaps on the older rocks until at Bainbridge it rests
on Niagaran limestones. The Devonian shales cross the Ohio River at
Vanceburg, and even near Fox Springs, Fleming county, Kentucky, the
basal shale has the appearance of the Olentangy.® As szen in the river
bank at Delaware, the Olentangy is a soft bluish shale, with numerous
disc-like argillaceous limestone concretions near the basal portion, and
layers of impure limestone in the middle and upper portions. (See Plate
V). The formation contains few fossils in central Ohio, but becomes
quite fossiliferous in the Sandusky region, where it includes a limestone
member, at the top, which has been known as the Prout limestone. The
thickness of the formation is there also greatly increased.

'éour. Geol. ,Vol. XIII, No. 5, 1905, p. 435.
IRept. Geol. Surv. Ohio, Vol. 111, 1878, pp. 617, 618; also Geol. Surv. Ohio,
4th Ser., Bull. No. 4, 1906, pp. 61, 65, 95, 125, etc.

$Morse, W. C., Private communication, 1908.
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' CHAPTER 1L

'DISCUSSION OF SECTIONS AND FAUNAS.

GENERAL SECTION FOR CENTRAL OHIO.

During the progress of the field work in connection with the devel-
opment of this subject, all measurements, where possible, were made from
the two well fixed boundaries of the Columbus limestone, its contact with
the Monroe formation and the ‘“bone-bed.” Other persistent and ap-
parently fixed characteristics have been observed. Of these the most
important are the horizons at which certain faunas occur and the zonal
character of the chert beds. A comparison of various sections from
central Ohio, after the identification of the species from the collection
of each, shows that certain groups of species usually occut in the same
relation to each other and at relatively the same positions in the section.
This has led to the arrangement of a general section, to which others
may be referred, in which the formations are divided into zones, each of
which has some faunal or lithological feature or both, which seems to be
characteristic of it. This section does not agree in all of its particulars
with that found farther north, and yet there are some things in common.

Of course it is not to be supposed that the lines of division between
these zones are definite and sharp, although sometimes that is the case,
nor that a form persistently occurring in one may not occur in another.
Hadrophyllum d’orbignyi, which has been found constant enough in the
Delaware limestone to be considered as forming a thin zone, also occurs
in the “bone-bed’” and slabs of limestone from this last named horizon,
have been collected near Columbus, in which this Coral is imbedded in
great numbers, but it cannot be traced from section to section over an
extended area as it can in its later occurrence. Tentaculites scalarifor-
mis may be found throughout the whole of the Delaware limestone and
sometimes in great numbers, as far down into the Coiumbus limestone
as the middle of the chert zone, but its greatest abundance has been
found some eight or ten feet above the base of the Delaware. Spirifer
acuminatus occurs throughout a small range in the southern part of the
central area, and seems to have essentially the same zone in Indiana,
but at Sandusky it is found in abundance at several horizons below that

'Bull. Am. Pal. No. 12, 1899, p. 110; also 25th Ann. Rept. Dept. Geol. and
Nat. Res. of Ind., 1900, p. 538.
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mentioned in the general section. Spirifer gregarius also has an exten-
sive range through the Columbus, but what is called the “Sp. gregarius
zone” is found to contain this fossil in large numbers, sometimes fairly
crowding each other in the layers. And so others might be pointed
out, but where the species is mentioned as characteristic of a zone, it is
believed to occur in its greatest abundance, and as a rule these divisions
are quite easily recognized.

GENERAL ‘SECTION OF THE MIDDLE DEVONIAN OF
CENTRAL OHIO.

Ohio shale.

Olentangy shale.
Feet.

Soft blue shale with layers of impure blue limestone.
Fossils rare in central Ohio but becoming plentiful in
the north, where several distinct zones may be dis-
tinguished ......coiiiiiiiiiiiiiiiiiiiiiiieiea, 31

Delaware limestone.

(Zone M) Grayish or bluish brown limestone in layers
of about six inches and containing some fossiliferous
chert. This is the horizon which Winchell called
“Tully limestone” and which Newberry conceded to -
contain a Hamilton fauna. Average thickness.... 10

Common fauna of this zone.

Aulopora conferta Winchell
Aviculopecten princeps (Conrad)
Nyassa arguta Hall

Amboccelia umbonata (Conrad)
Atrypa reticularis (Linnaeus)
Camarotcechia prolifica (Hall)
Chonetes mucronatus (Hall)
Pholidostrophia iowaensis (Owen)
Rhipidomella vanuxemi Hall
Stropheodonta concava Hall
Stropheodonta perplana (Conrad)
Stropheodonta demissa (Conrad)

Feet.
(Zone L) Granular grayish brown limestone, frequently

made up to a large extent of the globular Coral,
Hadrophyllum d’orbignyi. It also contains many
Brachiopods and occasionally abundant fish teeth.
Iron pyrites often replaces the substance of the
fossils. Average thickness......cvcuunnn creeenns Y%
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Common fauna of this zone.

Hadrophyllum d’orbignyi Edwards and Haime
Cystodictya gilberti (Meek)

Fistulipora vesiculata (Hall and Simpson)
Trematella arborea (?) (Hall)

Atrypa reticularis (Linnaeus)
Camaroteechia tethys (Billings)

Chonetes mucronatus Hall

Chonostrophia reversa (Whitfield)
Delthyris consobrina (d’Orbigny)

Eunella linckleeni Hall

Pholidostrophia iowaensis (Owen)
Rhipidomella vanuxemi Hall

Spirifer audaculus mucronatus Hall
Spirifer macrus Hall

Stropheodonta concava Hall
Strophecodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Stropheodonta perplana (Conrad)
Conocardium sp.

Feet.

(Zone K) Frequently containing much black chert and
Occasionally fairly massive layers of blue or brown
limestone alternating with thin cherty layers. At the
base it is often more or less contorted. Grammysia
bisulcata is a common fossil. Average thickness....

Common fauna of this zone.

Cystodictya gilberti (Meek)
Camarotceechia billingsi Hall
Camaroteechia tethys (Billings)
Chonetes mucronatus Hall
Leptana rhomboidalis (Wilckens)
Rhipidomella vanuxemi Hall
Spirifer audaculus macronotus Hall
Stropheodonta demissa (Conrad)
Glyptodesma erectum (Conrad)
Grammysia bisulcata (Conrad)
Grammysia arcuata Whitfield

11

Feet

(Zone J) Usually a massive blue limestone with some
thin or shaly layers and occasionally much black

chert. It contains a great abundance of Tentaculites

scalariformis. Average thickness.................

Common fauna of this zone.

Fenestella parallela (?) Hall
Amboceelia umbonata (Conrad)
Chonetes mucronatus Hall

9
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Chonetes scitulus Hall
Chonostrophia reversa ( Whitfield)
Delthyris consobrina (d'Orbigny)
Leiorhynchus limitare (Vanuxemi)
Leptena rhomboidalis (Wilckens)
Lingula ligea Hall

Orbiculoidea lodiensis (Vanuxem)
Rhipidomella vanuxemi Hall
Spirifer macrus Hall
Stropheodonta demissa (Conrad)
Glyptodesma erectum (Conrad)
Platyceras erectum Hall
Tentaculites scalariformis all

Feet.
(Zone 1) Brown to bluish shale or thin-bedded shaly

limestone with some black chert. To the north it
becomes massive, but scems to retain its distinctive
fauna of Leiorhynchus limitare, Lingula manni, Or-
biculoidea lodiensis, etc. This is Whitlield's Mar-
cellus shale. Average thickness................... 6

Common fauna of this zone. In the shaly layers are found:

Chonostrophia reversa (Whitfield)
Delthyris consobrina (d'Orbigny)
Leiorhynchus limitare (Vanuxem)
Leptaena rhomboidalis (Wilckens)
Lingula manni Hall

Martinia maia (Billings)
Orbiculoidea lodiensis ( Vanuxem)
Orbiculoidea minuta (Hall)
Tentaculites scalariformis Hall

And in addition to this fauna, as these layers pass into thick bedded

limestone to the north, may be found:

Cystodictya gilberti (Meek)
Orthopora regularis Hall
Camarotcechia billingsi Hall
Camarotcechia tethys (Billings)
Chonetes mucronatus Hall
Productella spinulicosta Hall
Spirifer macrus Hall.
Stropheodonta concava Hall
Macrodon sp.

Paracyclas elliptica Hall
Sphenotus cuneatus (Conrad)
Platyceras erectum (IRall)
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Columbus limestonc.
. . . Feet.
(Zone H) Thin bedded to massive bluish gray lime-

stone. At the top it contains the “bone-bed,” which
has a thickness varying from scveral inches to a foot
or more and is made up to a greater or less extent
of the teeth, bones and dermal plates of fish. It
also contains some fossiliferous gray chert which
often occurs in layers. The zone contains many fos-
sils, among which are especially to be mentioned,
Spirifer acuminatus, Nucleocrinus wvernewili, Spiri-
fer duodenarius, Paracyclas elliptica, Diphyphyllum
vernenilanum.  Average thickness.........ooiolll 10

-.Common fauna of this zone.

Cyathophyllum robustum Hall )

Diphyphyllum verneuilanum (Edwards and Haime)

I'avosites emmonsi Rominger

IFavositcs hemisphericus (Troost)

Codaster pyramidatus Shumard

Nucleoerinus verneuili (Troost)

Cystodictya gilberti (Meek)

Atrypa reticularis (Linnacus)

Atrypa spinosa Iall

Chonetes mucronatus Hall

Camaroteeckia tethys (Billings)

Eunella linckleni Hali

Leptena rhomboidalis (Wilckens)

Pentamerella arata (Conrad)

Pholidostrophia iowaensis (Owen)

Schizophoria propinque Hall

Spirifer acuminatus (Conrad)

Spirifer duodenarius (Hall)

Spirifer macrus Hall

Stropheodonta concava Hall

Stropheodonta hemispherica Hall

Strophcodonta iniequistriata (Conrad)

Strophecodonta perplana (Conrad)

Aviculopecten cleon Hall

Aviculopecten princeps (Conrad)

ILoxonema pexatum Hall

Platyceras dumosum Conrad

Platyceras multispinosum Meck

Tentaculites scalariformis Hall

Chasmops calypso Tall

Odontocephalus bitidus (?) Hall

Phacops cristata 1all

. . Feet.
(Zone () Massive gray limestone in beds from cight

inchies to three feet in thickness. Very fossiliferous
and characterized by the occurrence in it of such
large Cephalopods as Gyroceras cyclops, Gyroceras
Columbicnse, ctc.  Average thickness............., 20
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Common fauna of this zone.

Calcisphzra robusta Williamson
Stromatopora ponderosa Nicholson
Zaphrentis cornicula (Edwards and Haime)
Atrypa reticularis (Linnaus)
Atrypa spinosa Hall
Chonetes mucronatus Hall
Delthyris raricosta Conrad
Spirifer gregarius Clapp
Spirifer macrus Hall
Stropheodonta hemispherica Hall
Stropheodonta inequistriata (Conrad)
Stropheodonta perplana (Conrad)
Conocardium cuneus (Conrad)
Limoptera pauperata (?) Iall
Paracylas elliptica Hall
Callonema lichas (Hall)
Euomphalus decewi Billings
Loxonema pexatum Hall
Pleurotomaria lucina Hall
Turbo shumardi (Verncuil)
Gyroceras columbiense Whitfield
Gyroceras cyclops Hall
Coronura diurus (Green)
Feet.
(Zone F) Massive gray limestone containing numerous
fossils, but Spirifer gregarius cxceedingly abundant,
and usually referred to as the Sp. gregarius zone.
Average thickness .......ooiviiiiiiiiiiiiiiiaaen 6

Common fauna of this zone.

Zaphrentis cornicula (Edwards and Haime)
Zaphrentis gigantea Rafinesque
Atrypa reticularis (Linnaus)

Atrypa spinosa Hall

Chonetes mucronatus Hall

Eunella linckleeni Hall

.Nucleospira concinna Hall
Pholidostrophia iowaensis (Owen)
Spirifer divaricatus Hall

Spirifer gregarius Clapp

Spirifer macrus Hall -
Stropheodonta hemispherica 1all
Stropheodonta inwequistriata (Conrad)
Stropheodonta perplana (Conrad)
Conocardium cuncus (Conrad)
Modimorpha concentrica (Conrad)
Paracyclas elliptica Iall

Bellerophon pelops Hall

Callonema lichas (Hall)

Murchisonia desiderata var. Hall
Platyceras dumosum Conrad
Coleolus crenatocinctus Hall

Phacops cristata Hall

4—S. G.
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Feet.
(Zone E) Massive gray limestone with an abundant fauna,

but Spirifer macrothyris and Strophonella ampla are
especially abundant. Average thickness........... 20

Common fauna of this zone.

Stromatopora ponderosa Nicholson
Favosites emmonsi Rominger
Favosites hemisphericus (Troost)
Syringopora tabulata Edwards and Haime
Zaphrentis gigantea Rafinesque
Athyris vittata indianaensis n. var.
Atrypa reticularis (Linnzus)
Chonetes mucronatus Hall
Delthyris raricosta Conrad

Eunella lincklzni Hall

Leptzna rhomboidalis (Wilckens)
Meristella nasuta (Conrad)
Nucleospira concinna Hall
Productella spinulicosta Hall
Schizophoria propinque Hall
Spirifer divaricatus Hall

Spirifer gregarius Clapp

Spirifer macrothyris Hall

Spirifer macrus Hall

Spirifer manni Hall

Stropheodonta hemispherica Hall
Stropheodonta inazquistriata (Conrad)
Strophcodonta patersoni Hall
Stropheodonta perplana (Conrad)
Strophonella ampla Hall
Conocardium cuneus (Conrad) ‘
Modiomorpha concentrica (Conrad) ‘
Mytilarca percarinata Whitfield
Paracyclas elliptica Hall
Plethomytilus ponderosa Hall
Bellerophon pelops Hall
Callonema lichas Hall

Fuomphalus decewi Billings
Loxonema pexatum Hall
Palxotrochus kearneyi Hall
Platyceras attenuatum Hall
Platyceras carinatum Hall
Platyceras dumosum (?) Conrad
Pleurotomaria lucina Hall

Turbo shumardi Verneuil

Coleolus crenatocinctus Hall
Tentaculites scalariformis Hall
Gyroceratites ohioensis Meek
Orthoceras ohioense Meek
Orthoceras thoas Hall

Coronura diurus (Green)

Phacops cristata Hall
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Feet.
(Zone D) Layers of gray chert alternating with layers

of a sub-crystalline gray or brown limestone.
Chert hard to chalky and very fossiliferous, con-
taining a great variety of Gastropods and many
Brachiopods, Pelecypods, Corals and Bryozoa. The
fossils usually have their exterior markings excel-
lently preserved. This is the chert or Gastropod

zone. Average thickness........cooiiiiiiiiaann 8

Common fauna of this zone.

Stromatopora ponderosa Nicholson
Syringostroma columnaris Nicholson
Favosites emmonsi Rominger

Favosites hemisphericus (Troost) .
Zaphrentis sp.

Coscinium striatum Hall and Simpson
Fenestella parallela Hall

Lichenalia sp. '
Nemataxis fibrosus Hall

Polypora celsipora (Hall)

Polypora flabelliformis (?) (Hall)
Polypora hexagonalis (Hall)
Polypora robusta (Hall)

Prismopora triquetra Hall
Semicoscinium bi-imbricata (Hall)
Stictopora sp.

Unitrypa tegulata (Hall)

Atrypa reticulatis (Linnaus)

Atrypa spinosa (?) Hall
Camarotcechia tethys (Billings)
Chonetes mucronatus Hall

Crania sp.

Eunella lincklani Hall

Meristella nasuta (Conrad)
Nucleospira concinna Hall
Pholidostrophia iowaensis (Owen)
Productella spinulicosta Hall
Rhipidomella vanuxemi Hall

Spirifer divaricatus. Hall

Spirifer macrus Hall

Spirifer manni Hall

Stropheodonta demissa (?) (Conrad)
Stropheodonta hemispherica Hall
Stropheodonta inzquistriata (Conrad)
Stropheodonta perplana (Conrad)
Strophonella ampla Hall
Conocardium cuneus (Conrad)
Conocardium cuneus attenuate Conrad
Conocardium cuneus trigonale Hall
Goniophora sp.

Grammysia subarcuata (?) Hall

35
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Modiomorpha concentrica (Conrad)
Miytilarca percarinata Whitfield
Nucula niotica Hall and Whitfield
Nucula sp.

Paracyclas ohioensis Meek
Plethomytilus ponderosa Hall
Schizodus contractus Hall
Schizodus tumidus Hall
Bellerophon hyalina Hall
Bellerophon newberryi Meek
Bellerophon peclops Hall
Bellerophon sp.

Callonema bellatulum (Hall)
Callonema clarki Nettelroth
Callonema lichas (Hall)
Cyclonema crenulatum Meek
Dentalium martini Whitfield
Isonema depressum Meek and Worthen
Isonema humile Meck
Loxonema lxviusculum Ilall
Loxonema pexatum Hall
Loxonema robustum Hall
Loxonema sp.

Macrochilina hebe (?) (Hall)
Macrochilina macrostoma (Hlall)
Macrochilina prisca (Whitfield)
Murchisonia desiderata Hall
Murchisonia maia Hall
Naticopsis xquistriata Meek
Naticopsis comperta Hall
Naticopsis laevis Meek
Orthonema newberryi Mcck
Platyceras bucculentum Hall
Pleurotomaria adjutor Hall
Pleurotomaria hyphantes Meek
Pleurotomaria lucina Hall
Pleurotomaria plena Hall
Pleurotomaria sp.

Pseudophorus antiquus Meek
Strophostylas varians Hall
Coleolus crenatocinctus Hall
Gyroceras columbiense Whitfield
Orthoceras cretaccum Whitfield
Orthoceras nuntium Iall
Orthoceras ohioense Hall
Orthoceras sirpus Hall
QOrthoceras thoas Hall

Phacops cristata Hall

Feet.

(Zone C) Brown limestone, quite massive, with numer-

ous Corals imbedded in it.
true fossil Coral reef.

zone. Average thickness.....oovvveenaiiin.

At places it becomes a
Usually called the Coral
...... 4
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Common fauna of this zone.

Stromatopora ponderosa Nicholson

Cladopora pulchra Rominger

Cladopora robusta Rominger

Diphyphyllum simcoense (Billings)

Diphyphyllum strictum (Edwards and Haime)

Favosites emmonsi Rominger

Favosites goldfussi d’Orbigny

Favosites hemisphericus (T'roost)

Syringopora tabulata Edwards and Haime

Zaphrentis gigantea Rafinesque

Atrypa reticularis (Linnaeus)

Camaroteechia tethys (Billings)

Chonetes mucronatus Hall

Eunella linckleni Hall

Meristella rostrata (?) Hall

Reticularia fimbriata (Conrad)

Spirifer macrothyris Hall

Spirifer macrus Hall

Stropheodonta hemispherica 1lall

Stropheodonta inaquistriata (Conrad)

Actinopteria sp.

Aviculopecten cleon Hall

Paracyclas elliptica (?) Hall

Feet.
(Zone B) Brown limestone, exceedingly massive, show-

ing but few irregular bedding planes, and at places
appearing as a solid wall without bedding planes. It
contains much bituminous matter, has a saccharoidal
appearance, and often shows a slightly banded struc-
ture. The fresh surface of the rock sometimes
glistens with cleavage faces of calcite and frequently
contains pockets of the crystals. It also contains
more or less chert scattered through the upper part.
Fossils are usually rare and poorly preserved. Av-
erage thickness «...coiveeneniniiiiiiiiiaienienn, 35

Common fauna of this zone.

Cladopora pulchra Rominger
Diphyphyllum simcocnse (Billings)
Syringopora tabulata Edwards and Haime
Zaphrentis gigantea Rafinesque
Fenestella erectipora (?) Hall
Fenestella sp.

Fistulipora substellata (?) Hall
Nemataxis fibrosus Hall
Camarotcechia billingsi Hall
Meristella nasuta (Conrad)

Spirifer macrus Hall

Stropheodonta demissa (?) (Conrad)
Stropheodonta hemispherica ITall
Strophonella ampla Hall
Conocardium cuneus (Conrad)
Pleurotomaria sp.
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Feet.
(Zone A) Usually a conglomerate composed of water-

worn pebbles of Monroe limestone imbedded in a
matrix of brown Columbus limestone. Fragments
of fossils are occasionally found, but northward the
conglomerate ceases and the zone becomes very fos-
siliferous. Average thickness.......c.ooveueeenan.. 1

Monroe limestone.

SECTIONS AND FAUNAS OF THE CENTRAL DISTRICT.

The rock sections of the southern part of the state show only the
upper formation, the Olentangy shale, of the Middle Devonian, and even
that is sometimes wanting. In the vicinity of Buena Vista, Scioto
county, J. E. Hyde found a considerable thickness of soft gray shales al-
ternating with black shales forming the base of the section, although
the underlying limestone was not exposed at the place observed. At
Mineral Springs station, Adams county, however, the underlying lime-
stone was found, and above it occurs ‘“‘about six inches of black fissile
shale” which is succeeded by a slight covered interval, and then follows
“five feet (estimated) of very light gray, almost white, clay shale very
like the Olentangy;’’s and this is succeeded by black shales with another
gray band higher up. Perhaps this is the Olentangy shale, but at Kin-
kead Springs, one mile west of Latham, Pike county, the black shale
extends down to the limestone, and is firmly welded to it.

Bainbridge.—In the gulleys leading down from Benner’s Hill,?
on the east side of Buckskin Run, a tributary to Paint Creek and about
two miles north of Bainbridge, Ross county, are excellent sections from
the Silurian well up into the Mississippian. The base of the section is
formed by the Niagaran and Cayugan limestones above which follows
immediately about thirty feet of the Olentangy shale. Near the bottom
of this blue shale are two layers of purple shale, marked with trails of
the light blue, as in the sections of central Ohio. There are also a few
layers of brown shale, in which an occasional specimen of Lingula occurs,
interstratified with the blue layers, and near the top of the formation
the flat disc-like blue limestone concretions, so characteristic of the form-
ation at the type locality, are to be found. Above the Olentangy shale
comes the regular central Ohio section up to and including the Cuyahoga
formation. The notable feature here, as at all of the other Ohio localities
to the south, is the absence of the Middle Devonian limestones. This
indicates a transgression of the sea along the southeastern portion of the

tHyde, J. E., letter of September 24th, 1909.
3See Orton, Edward, Geol. Surv. Ohio, Vol.{11,” 1874, pp. 645, 646; also
Prosser, Charles S., Jour. Geol., Vol. X, 1902, pp. 278-282.
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Cincinnati Island from Deer Creek, Pickaway county, where the last of
the limestones outcrop, southward into Kentucky, during Olentangy
time.

Deer Creek.—Along Deer Creek in Pickaway county there are sev-
eral Devonian limestone outcrops, from which the stone was once quar-
ried and burned for lime. These old lime-kilns have long since tumbled
down, and even the quarries are more or less covered by the caving of
the soil and mantle rock. A representative of these! may be found on
the farm belonging to Mr. Thomas, and lying on the north side of the
creek five and one-half miles northwest of Williamsport and four miles
north of Atlanta. The old kiln, where the following section may be
found, was located in a ravine entering Deer Creek from the north about
one-half mile east of the mill.

Columbus limestc;ne.

In.
3. Crystalline gray limestone, quite fossiliferous

and partly covered........covvvvninnnnn 5 4
2, Conglomerate made up of water-lime pebbles

imbedded in Columbus limestone, all well

exposed ..iiiiiiiiiiiiiiiiiiiiiee 1 0

Monroe limestone.
1. Compact banded drab limestone............ 3 0

From number three of the above section, the following species were
collected:

Favosites emmonsi Rominger
Favosites hemisphericus (Troost)
Meristella nasuta (Conrad)
Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Conocardium cuneus (Conrad)

On the south side of the creek opposite the above section are other
outcrops. A well dug on the hill just above is said to have struck
limestone at a depth of fifty-six feet. Immediately above the limestone
the man who dug the well reports the occurrence of a ‘‘blue soapstone
clay twenty feet deep, which is in distinct layers, has no grit and could
be spaded out like clay’’—probably the Olentangy shale.

The presence of the basal conglomerate indicates shore conditions
at the beginning of the Devonian, but whether or not the limestones

!See also Bownocker, J. A., Bull. Sci., Lab. Den. Univ., Vol. XI, 1898,
pp. 17, 18.
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have appreciably thinned out at this point is somewhat uncertain. The
section just given seems to indicate the disappearance of the lower or
brown dolomitic portion of the Columbus limestone, and the probable
presence of the Olentangy shale at such a short interval above the Mon-
roe formation, points to a lessening of the distance between these two
formations. '

Andrews states that the Devonian limestones occur “in the north-
western corner of Ross county,”* but an examination of the outcrops of
that locality failed to reveal anything but Monroe limestone.

Harrisburg,—This town lies fifteen miles southwest of Columbus,
and at the point where the Big Darby crosses the Franklin-Pickaway
county line. The creek flows over rock above the lower highway bridge,
and indeed the whole of this part of the valley is but a few feet above the
rock, as is shown by the holes dug in setting telephone poles and by the
numerous small outcrops along the road from Morgan. The most im-
portant exposed section is west of the creek at the old lime-kiln by the
flowing wells. Here in a small quarry at the foot of the hills, the rock
has been removed to a depth of perhaps ten feet, and its character ex-
cellently shown although the section itself is rather unsatisfactory. The
limestone has a gray color, is fairly massive and abounds in fossils.
This is especially true of some layers which are made up almost entirely
of the remains of Brachiopods.? In the course of several hours the fol-
lowing species were collected from the locsc material around the kiln:

Cystiphyllum vesiculosum Goldfuss
Favosites emmmonsi Rominger
Syringopora tabulata Edwards and Haime
Zaphrentis cornicula Edwards and Haime
Atrypa reticularis (Linnzus)
Chonetes mucronatus Hall
Camarotcechia billingsi Hall

Meristella nasuta (Conrad)
Rhipidomella cleobis Hall
Rhipidomella vanuxemi Hall
Schizophoria propinque [{all

Spirifer divaricatus Hall

Spirifer gregarius Clapp

Spirifer macrothyris Hall

Spirifer macrus Hall

Stropheodonta concava Hall
Stropheodonta demissa (Conrad)
Stropheodonta inaxquiradiata (Conrad)
Strophonella ampla Hall

Conocardium cuneus (Conrad)
Modiomorpha concentrica (Conrad)

1Geol. Surv. Ohio, Vol. 11, Pt 1, 1874, p. Hu2.
3See Bull. Sci. Lab. Den. Univ., Vol. X1, 1598, p. 20.
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Yrerinea fiabellum (Conrad)
Schizodus tumidus Hall
Bellerophon pelops Hall
Callomena lichas (Hall)
Euomphalus decewi Billings
Loxonema pexatum Hall
Loxonema sp.

Platyceras dumosum Conrad
Pleurotomaria lucina Hall
Turbo shumardi Verneuil
Tentaculites scalariformis Hall
Orthoceras sp.

Coronura diurus (Green)
Odontocephalus bifidus Hall
Phacops cristata Hall

It seems quite probable that this outcrop lies from forty to fifty
feet below the ‘“bone-bed’’ or top of the Columbus limestone, since the
above fauna is that of Zone E in the general section.

Georgesville.—In the vicinity of Georgesville at the junction of
the Big and Little Darby Creeks, about seven miles northwest of Harris-
burg, and on the Big Four Railroad thirteen miles southwest of Colum-
bus, the base of the Columbus limestone is shown with the underlying
Monroe formation. Perhaps the best exposure is the cliff about a half-
mile above the dam across the Little Darby and where the creek makes
a sharp turn from a southerly to an easterly direction on Mr. E. N. Co-
berly’s farm. Here the following section may be seen.

Columbus limestone.

Ft. In.
Brownish gray crystalline limestone, honeycombed,

containing crystals of calcite, overhanging
the formation below and most of the exposed
surfaces stained red by iron oxides. A few
fragments of fossils seen...............o0s 14 5

Monroe limestone.

Thin bedded drab limestone, having a laminated
structure and very compact. Partly covered
near the creek...ccovviinriieiiiininenenan 18 6

The upper layers of the Monroe limestone show some signs of weath-
ering, but there seems to be no conglomerate developed in the base of
the Columbus limestone at this particular place, although on the west



42 BULLETIN No. 10

bank of the Big Darby, two miles above Georgesville, just north of the
cottages on the A., C. and M. Eckles farm, it is nicely shown in an old
quarry, of which the following is a section.

Columbus limestone.

Ft. In.
5. Massive brown limestone containing a few

Corals of the genus Favosites; and cavi-

ties, some of which are quite large, filled

with crystals of calcite............... 10 4
4. Conglomerate composed of large rounded

pebbles of compact drab limestone im-

bedded in brown limestone.....oevvven. 0 8
3. Brownish limestone containing a few small
pebbles <.t 0 7

Monroe limestone.

2. Massive drab limestone containing Leperditia

11 P 1 10
1. Partly covered with blocks thrown from the
quarry, to creck level.......... e 1 8

The following species were found in No. 5 of the above section:

IFavosites emmonsi Rominger
Favosites goldfussi d'Orbigny
Favosites hemisphericus (Troost)
Favosites maximus (Troost)
Favosites sp.

Zaphrentis gigantea Ratinesque
Zaphrentis prolifica Billings
Zaphrentis sp.

Fenestella sp.

Atrypa spinosa IHall
Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall

The base of the Columbus limestone is again shown on the cast bank
of the Little Darby, threc and one-half miles above Georgesville and near
the old lime-kiln just below Mr. (Charles Roberts’ house, as well as in an
old quarry in the field northeast of his barn. The section is mostly in
the Monroe formation, but the conglomerate at the base of the Devonian
may be seen near the top. It presents no new features and possesses
interest solely because of the important contact which is here exposed.
No fossils were seen in this locality.

The banks of the Scioto and its tributaries from Columbus north-
ward to near Warrensburg, furnish many and interesting sections. No
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single outcrop gives the whole of the Columbus limestone, yet within a
very few miles both contacts may be seen, and by combining the sec-
tions at these places a fair idea of the formation may be obtained. How-
ever, it is not a safe conclusion to assume that the true thickness of the
Columbus limestone is thus obtained, even though zones which are con-
sidered equivalent are found at both places.

Columbus.—Just outside of the city limits, and near the State Hos-
pital for the Insane, lie the State Quarries.! The importance of this
section has deteriorated much, within the past score of years, from the
fact that the quarries have been practically abandoned, and are thus in
a state of ruin. But as many fine collections have been obtained and
some new species described from this historic ground, it is safe to assume
that a geological interest will be attached to it for years to come. The
following section was measured just south of the Big Four Railroad
tracks, where a fair section may still be seen.

Delaware limestone.

Ft. In.
10. Zone I. Thin shaly brown limestone alter-

nating with irregular layers of black chert 3 0

Columbus limestone.

9. Zone H. Massive fossiliferous gray lime-

stone containing the “bone-bed” at the top 1 0.
8 Fossiliferous grayish white chert.......... 0 3
7 Massive Crinoidal gray limestone.......... 3 0
6. Fossiliferous light gray chert............. 0 3
S. Massive gray limestone............c.oeuuue 2 0
4 Fossiliferous light gray chert.............. 0 2
3 Massive gray limestone.......c.ccivuanen 1 4
2 “Smooth layer”......cviviviiiiiiiieannnn, ..
1. Zone G. Massive gray limestone, very fossil-
iferous, especially containing a large
number of cup Corals. No chert....... 12 0

The term ‘‘smooth layer”’ or ‘smooth rock,” number two of the
above section, was probably introduced by Orton.? It has the appear-
ance of a plane, sometimes undulating, along which lateral motion has
occurred. The rock both above and below the plane is smoothed and
fossils occurring in its path have been sheared off. It can be traced
northward beyond Dublin, still retaining its distance of eight to ten feet
below the ‘‘bone-bed.”

1Geol. Surv. Ohto, Vol. 111, 1878, pe. 612-614.
Orton, Edward, Geol. Surv. Ohio, Vol. III, 1878, pp. 608-610.
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The following small eollection of species was made from the upper
part (Zone H) of the Columbus limestone:

DiphyphyHum verneuilanum (Edwards and Haime)
Zaphrentis cornicula Edwards and Haime
Zaphrentis gigantea Rafinesque
Zaphrentis wortheni Nicholson
Codaster pyramidatus Shumard
Nucleocrinus verneuili (Troost)
Fenestella parallela Hall

Fenestella sp.

Polypora celsipora minima (?) Hall
Atrypa reticularis (Linnzus)
Chonetes mucronatus Hall

Cyrtina hamiltonensis Hall

Lunella linckleni Hall

Nucleospira concinna Hall
Pholidostrophia iowaensis (Owen)
Reticularia fimbriata (Conrad)
Schizophoria propinque Hall
Spirifer acuminatus Conrad
Spirifer duodenarius (Hall)
Spirifer sp.

Stropheodonta hemispherica Hall
Stropheodonta inxquiradiata Hall
Stropheodonta perplana (Conrad)
Aviculopecten cleon Hall

Platyceras dumosum Conrad
Platyceras multispinosum Meek
Tentaculites scalariformis Hall
Orthoceras sp.

Phacops cristata Hall

Marble Cliff. -On I'ifth avenue, three and one-half miles west
from High street, is the railway station known as Marble Cliff. In its-
fmmediato vicinity there are quite a number of large quarries, with sim-
ilar sections, but none of them passing through the entire Columbus lime-
Nlone,

The Smith and Price quarry is the old pit located on the east bank
ol the Neioto and just above the Pennsylvania Railroad bridge. The
vontact between the Columbus and Delaware limestones is excellently
shown here, as is also the case in the neighboring quarries.

I S Y 4 0
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Delaware limestone.

Ft. In.
7. Zone J. Thin bedded brown limestone con-

taining several layers of black chert and
cherty limestone «...ceoeveveenieennnnn 9 10

6. Zone I. Thin shaly brown limestone with
layers of chert.ooovvevieveiiieiiiee, 4 0

5. Brown shale alternating with black chert

and cherty limestone. The lower

seven inches is all shale and very
fossiliferous «.eceeviieiiiiiiiaannn 2 0

Columbus limestone.

4. Zone H. “Bone bed”........ccovvvvninnnnn.
3. Gray limestone in eight to twelve-inch
layers. It contains a distinct bone
bed at the top and some fish remains
throughout. Two and one-half feet
below the “bone-bed” occurs a three-
inch layer of Diphyphyllum wver-

NeUSlanUM .« ...ttt seeiaen 9 2
2. “Smooth layer” .....cciiiiiiiiiiiii
1. Zone G. Massive gray limestone in layers
from one to three feet in thickness, to

the bottom of the quarry............. 10 4

The following collection of species was obtained largely from the
loose material at the north end of the quarry and represents, in the main,
Zone I of the Delaware and Zone H of the Columbus.

Delaware limestone.

Chonostrophia reversa (Whitfield)
Leptaena rhomboidalis (Wilckens)
Martinia maia (Billings)
Orbiculoidea lodiensis (Vanuxem)
Orbiculoidea minuta (Hall)

Columbus limestone.

Diphyphyllum verneuilanum (Edwards and Haime)
Zaphrentis cornicula Edwards and I{aime

Atrypa reticularis (Linnzus)

Atrypa spinosa Hall

Delthyris raricosta Conrad

Schizophoria propinque Hall

Spirifer acuminatus (Conrad)

Conocardium cuneus (Conrad)

Limopteria pauperata Hall
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Callonema lichas Hall
Euomphalus decewi Billings
Loxonema pexatum Hall
Platyceras dumosum Conrad

Orton gives a section of the rocks in this quarry, in his Franklin
county report,' and Bownocker collected his Marble Cliff fauna from this
place.?

Just across the river and south of the Pennsylvania tracks is the
quarry of the Columbus Stone Company, formerly known as the Taylor
and Bell quarry. Here the limestone has been removed to a depth of
fifty-one feet below the ‘‘bone-bed,” thus giving an excellent idea of the

“upper part of the Columbus limestone. The following is a section of the
rocks in this quarry:

Delaware limestone.

8. Zone J. Thin bedded bluish-brown limestone

with some layers of black chert....... . 4 0
7. Zone I. Thin shaly limestone with some

chert, becoming a true shale at the base.

It shows quite regular oblique joints

which extend in two directions......... 6 0

Columbus limestone.

6. Zone H. “Bone-bed” ..............
5. Bluish-gray limestone in five to twelve-
inch beds. It contains also several
layers of fossiliferous gray chert
and a persistent three-inch layer of
Diphyphyllum verneuilanum two feet
eight inches below the top of the

“bone-bed” ..ccvriiiiiiiiiiiianans 9 2
4. “Smooth layer” .....ccciiiiiiiiiiien, .. .
3. Zone G. Massive gray limestone in layers
from one to two feeteveoeviiiierinnnn. 22 10
2. Zone F. Massive gray limestone containing
numerous specimens of Spirifer gregarius 3 0

1. Zone E. Massive gray limestone in two to
three-foot layers to the bottom of the
QUATEY - ecoennnns Chrteeeeeinnaeenesnans 16 0

The following represents a small collection of the species found at
this place:

Delaware limestone.

Martinia maia (Billings)...ceeeierieiieiiiiiiienainns
Orbiculoidea lodiensis (Vanuxem)...oouveeiiiaeneeannn, I

1Geol. Surv. Ohio, Vol. 111, 1878, ﬁ 608,
2Bull. Sci. Lab. Den. Univ., Vol. XI, 1898, pp. 15, 16.



PLATE L

The south wall of the Columbus Stone Company’s quarry at Marble Cliff. The illustration shows the increasing
massiveness from the top downward in the Columbus limestone.
(Prroro ny R. F. GRrIGGS.)
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Columbus limestone.

Stromatopora ponderosa Nicholson........coovvniuviiann G
Diphyphyllum verneuilanum (Edwards and Haime)..... H
Favosites emmonsi Rominger.....-.cocovvviieneeea... E
Favosites hemisphericus (Troost)...........coovvvnnn E G
Syringopora tabulata Edwards and Haime.............. E
Zaphrentis gigantea Rafinesque..........ccovivvinnnnn. E
Fenestella "sp. «vvvvneerirnraniirneaeneitieniannenes E
Atrypa reticularis (Linnzus)........cocvieiieiiienaes EF,G
Chonetes mucronatus Hall. .. eviveniiiiiiiiiinnnne, G
Leptzena rhomboidalis (Wilckens)...............oonee H
Schizophoria propinque Hall.........coovviaias. E
Spirifer gregarius Clapp.......ciiviieiinniiiiiiiinnnn, E F
Spirifer macrothyris Hall.........ooiiiaiiiieiiinans, E
Spirifer macrus Hall.....coviiiiiiiiiiiiiiiiiinananes G
Stropheodonta hemispherica Hall.................c0vien EF,GH
Stropheodonta perplana (Conrad)........covvnveneene. G
Strophonella ampla Hall...ooovninnniiiiiiiinnn, E
Aviculopecten princeps (Conrad)......cooceveiinenants H
Conocardium cuneus (Conrad).....cevvvivnniiiiiinnnnn EF
Paracyclas elliptica Hall..........oooviiiiiiinias. G
Euomphalus decewi Billings......covvviiiivineneenns. e G
Loxonema pexatum Hall......oviieiiiiiiiiiiinenenn, E
Platyceras dumosum Crioral..ovriiiiiiiiiiiiiiinens. H
Pleurotomaria lucina Ii-ll...oooiiiiiiiii i E,G
Phacops cristata Hall........coovevieeiiiiiiient, .... H

The rock of the Columbus limestone exposed in this quarry shows
its usual even bedding (See Plate I). These bedding planes aid ma-
terially in quarrying, the more prominent ones being used as benches.
The rock also shows many oblique joints, some of which have been much
widened by solution and the sides covered with crystals of calcite or a
deposit of travertine. The bottom of the quarry is very near the top of
the chert zone. At the west end some of the lowest blasts in the bottom
of the quarry have torn up fragments of rock carrying gray chert, which
has a Gastropod fauna identical with that of Zone D of the general sec-
tion. The lower part of this quarry is also interesting from the fact that
it has a fauna similar to and approaching in abundance of species that
of Harrisburg; in fact, there can be no doubt but that the horizons are
the same. Many large specimens of Favosites emmonsi and Syringopora
tabulata project from the bottom course and much organic matter in
the form of petroleum is included within the cavities of the fossils of this
horizon. _

The Casparis quarry is the largest of the Marble Cliff group. It is
located about a half-mile up the river from the Pennsylvania station, and
occupies the banks on both sides of the Scioto. However, the section,
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except that of the Delaware limestone, is not so great as at the preceding
place. The following section was measured on the east side of the river:

Delaware limestone.

12. Zone K. Rather thin bedded bluish brown
limestone containing some chert in the

upper part and all much weathered..... 5 0
11. Zone J. Thin bedded bluish limestone con-
taining a large amount of black chert in

JAYErS soevvnrrereneeareraienennananns 5 10
10. Massive bluish limestone with much
black chert intermixed. The upper
part is often more or less concre-

tionary in appearance.............. 3 8
9. Zone I. Shaly and rather thick layers of
bluish brown limestone containing much

black chert ...ceveeveveeencreceannnns 5 0°
8. Soft thin bedded grayish brown shale
with some chert.e.covveecrenesenes 0 6

Columbus limestone. _

7. Zone H. “Bone bed,” well defined......... .. ..
6. Bluish gray limestone in six to eight-inch
beds and containing three horizons
of fossiliferous white chert. All

quite fossiliferous «.......oooiinn 9 4
S. “Smooth layer,” a similar layer occurring
eight inches above, is often ripple
or wave marked «....cciiiiiinnn,
4. Zone G. Very fossiliferous gray limestone,
rather thin bedded. The weathered sur-

face shows numerous Corals........... 8 0
3. Massive fossiliferous gray limestone.
Shows- prominent oblique joints
running approximately north and

SOUth covvennnnninveceniieeennnainns 12 0
2. Zone F. Massive gray limestone exceedingly
full of Spirifer gregarius.............. 4 6

1. Zone E. Massive bluish gray limestone con-
taining an abundant fauna. Some petro-
leum occurs in the rock cavities (bottom
of qUarry) .c.civvvcniniieieiiniinans 2 6

The following fossils are more or less abundant here in the Colum-
bus limestone.

Calcisphara robusta Williamson.........ccoovviiiinn,
Aulacophyllum sulcatum (d’Orbigny).................. G
Favosites emmonsi Rominger.«..cceveeieiiineeiiannans E
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Zones
Favosites hemisphericus (Troost).....c.ceceeiiiererennns F,G
Zaphrentis cornicula Edwards and Haime............. G
Zaphrentis gigantea Rafinesque-........... eeeeeeeiens E G
Zaphrentis SP. «veveveerveninnurocescesesianensrennsans F
Stromatopora ponderosa Nicholson.......ooeueavinennn. G
Cystodictya gilberti (Meek).ooevereriiiaeiinenanannnn. G H
Fenestella sp. «.cvvvuiivneiniiiiiiiiiiiiiiiiineesnenns F
Atrypa reticularis (Linnzus).........ooiviiiviinnnn. EF,GH
Chonetes mucronatus Hall. ..o vviveeeeenenrenenrenonnnn G
Cyrtina hamiltonensis Hall......vviivniiiiiininiines, G
Delthyris raricosta Conrad.....ccooevevveeenrvrnncnnnas H
Leptena rhomboidalis (Wilckens).«....vvnvveeinnnnn.. G H
Nucleospira concinna Hall...o.cvvee &iniiiinnin... H
Pentamerella arata (Conrad).......coveviiiiiiieiennns H
Rhipidomella vanuxemi Hall.........ooovvviiiiinannns F,G
Schizophoria propinque Hall..eevvviiiiiniiiiennnnnnns G
Spirifer acuminatus (Conrad).....vevvevinriiineinns. H
Spirifer divaricatus Hall....ooeviininnnineinnnnenannns G
opiriter gregarius Clapp. .ce.veeiieenniieeieeiirianees EF
Spirifer macrothyris Hall......covvvviriieiianinnennn. E
Spirifer manni Hall......covviiiiiiiiiiirnnnseannnnes G
Stropheodonta demissa (Conrad)...ececuvvenriinennnnns EG
Stropheodonta hemispherica Hall.......oooveiiainin... E,GH
Stropheodonta patersoni Hall......covviiiiiiianinenn. E,G
Stropheodonta perplana (Conrad)...:.eeevuvrevninnns EF,G
Strophonella ampla Hall................. PEETRTTPRI E
Conocardium cuneus (Conrad)...ccovvieenrinnennnnnsns E
Limopteria pauperata Hall.............coeiveiiiinnnn. E G
Modiomorpha concentrica (Conrad).....ccocvevnunenen. G
Mytilarca percarinata Whitfield.«...cvvvnnreeenniinnnn. G
Paracyclas elliptica Hall.ccovvevirinnniiieninennnnns G
Bellerophon pelops Hall. . ..o voiieientiiiiinnnnennnnns G
Bellerophon sp. +eeeiiiininiiiiiiitiieisneniirannaenans G
Callonema bellatulum (Hall).......ccoviiuiiiinennnnn, G
Euomphalus decewi Billings........ccoovviiiiiiinains G
LOXONema Sp. «evterreriiirtiiiitiaatiitieteaiatannas G
Macrocheilus sp. «cvvvveieiiiiiiiiiiiine, seieeeaiees G
Platyceras carinatum Hall...ooiveeiiiiiniiiiennnnannn G
Platyceras dumosum Conrad.......ovvvvviiuiinnennnnns EH
Platyceras Sp. .eeeeiieriiiittiiiitiiiiiiiiiiiiiaeaas G
Pleurotomaria lucina Hall..coviviiniiiiinninennanne EG
Pleurotomaria Sp. «.cevveerecetretiiiiitiiiannan cvases H
Turbo shumardi Verneuil.o..covviiniinenieennennn.. o G(?)
Coleolus crenatocinctus Hall..oovvvviiiiniiiinnnnnnns, F
Gomphoceras eximium Hall...................00.t, G
Gomphoceras Sp. «eccvverecereetrerenninneststroecennss G
Gyroceras columbiense Whitfield.................c.... G
Gyroceras cyclops Hall.oovvvivirieeiiiiiiiiinnnana., G
GYTOCEras SP. «-veveveronsencenscnees Cerineenas ceranene G
Orthoceras Sp. «ocevvevenn Ceteeereiieieeiisiastiaraans G
Phacops rana (Green)......coevviiiieiniiiniineannnns F

49
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Storage Dam.—A mile and a half north of Marble Cliff, the city of
Columbus has constructed a large dam across the Scioto River in the cre-
ation of a reservoir for water supply. During the fall of 1905 the whole
east bank was uncovered, exposing practically all of the more fossilifer-
ous portion of the Columbus limestone. Prior to the beginning of work
on this dam, the city engineering department drilled several test wells,
which passed through the Devonian and into the Monroe formation of
the Silurian. These wells were drilled with a diamond bit so that the
drillings were secured in the form of solid cores, affording thus a means of
observing the nature of the rock passed through, as well as the possibil-
ity of making an accurate measurement of its thickness.! There is thus
a continuous section through the entire Columbus limestone, of which
nearly two-thirds was actually exposed, while the remaining portion is
given by a well record of exceptional value. This section therefore be-
comes a very important one among those of this formation in Ohio. Un-
fortunately, however, it is one destined to destruction because the filling
of the reservoir has brought the water far up along the bank, and thus
covered the greater part of the rock formerly exposed. The actual con-
tact of the Columbus and Delaware limestones is not shown at the dam,
but it may be found about a hundred yards to the south in a cut along
the highway, and again in the Franklin Stone Company’s quarry on the
west bank just below the dam, where sixteen feet of the Delaware 1s ex-
posed.

Columbus limestone.

Ft. In
17. Zone H. “Bone bed”.........cccvvvienn, ..
16. Fairly massive bluish gray limestone.... 9 6
15. “Smooth layer” ..........ciiiiiiiiinnn
14. Zone G. Even bedded bluish to gray lime-
stone becoming quite massive........... 20 4
13. Zone F. Massive bluish gray limestone con-
taining large numbers of Spirifer gre-
garius, The cavities in the rock and
the interior of many of the fossils are
filled with petroleum.................. 5 0
12. Zone E. Massive bluish gray limestone con-
taining numerous Corals and Brachiopods 16 0
11. A layer made up largely of Favosites
CMMONST < oo vvenncronannnnonanes 0 6
10. Massive bluish gray limestone containing
a large number of Corals, Brachio-
pods and some Gastropods......... 2 5
9. Zone D. Massive grayish-brown limestone
with some gray chert which contains
some Brachiopods but few Gastropods.. 2 6

—;Griggs, R. F., Ohio Nat., Vol. IV, No. 3, 1904, pp. 67, 68
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8. Gray chert alternating with layers of light o o
brown limestone. The lower layer of
the chert contains a rich Gastropod
fauna .. ..ciiiiiiii it i 6 4
7. Light gray limestone containing little or
no chert «...oiviiieiineeeneennnnas 0 6
6. Zone C. Coral zone, made up largely of the
genecra Favosites, Syringopora and Diphy-
phyllum. The zone also contains Brachio-
pods and some chert.............. ..., 3 6
5. Partly covered to the level of the Scioto
RIVEr ctvetiiniinneenrrnnnannsans 2 8
4. Zone B. (From the section of well No. 10.)
Gravel and soil to top of rock.......... 2 7
3. Massive brown limestone.............. 24 8
2. . Thinner bedded brown limestone...... 7 2
1. Zone A. Conglomerate.........ccovvunnnnn 2 4
Monroe Formation.
The followifig fauna was obtained here:
Zones
Calcisphera robusta Williamson.........covvvennn.
Diphyphyllum archiaci Billings..........ccoovvaane.. H
Diphyphyllum simcoense (Billings)............ ... C
Diphyphyllum verneuilanum (Edwards and Haime).. H
Favosites” emmonsi Rominger...........ccoovvinnne, D
Favosites hemisphericus (Troost)...........oovn oonn G
Heliophyllum halli Edwards and Haime............. H
Syringopora tabulata Edwards and Haime............ E
Zaphrentis cornicula Edwards and Haime............ F,G
Zaphrentis gigantea Rafinesque ......... EE RTINS C
Zaphrentis prolifica Billings...........coiiiiiiiiiiin G, H
Nucleocrinus verneuili (Troost)........covvveniint, H
Cystodictya gilberti (Meek).-.vvvviiviiieeniiinnnn, G H
Fenestella SpP. «vvvvveevueenninneeneereiencsnennnnns G
Monotrypa tenuis (Hall)..oooireiiiiieiiiiiinen., F
Atrypa reticularis (Linnaeus)....eccoveiiiiiiiiiinnans C,D,E F,GH
Atrypa spinosa Hall...oooivinniiiiiiiiiiiiiinnnnn, G H
Camaroteechia Sp. «evveeveriiniiiirereienerennnnnns F
Chonetes mucronatus Hall......cviiiiiiiniinnnienns C,GH
Cyrtina hamiltonensis Hall............... ..o, H
Delthyris raricosta Conrad........ccoviveiiiiiininnnn G
Leptena rhomboidalis (Wilckens)..............ottn H
Meristella nasuta (Conrad)..........oviiiiuivuennns E
Nucleospira concinna Hall...........ooviiiiiiiinn.. H
Reticularia fimbriata (Conrad).........cceoivvennnn, H
Rhipidomella vanuxemi Hall............c..oiiiie, D
Schizophoria propinque Hall......coovviiiiiiiain... G H
Spirifer acuminatus (Conrad)............ccovvenin, H
Spirifer duodenarius (Hall)..........coooviiiiina., H

Spirifer gregarius Clapp......ccveeieiiinenniiiaia., EF
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Zones.
Spirifer macrothyris Hall...ovvivvieeniiinnieniinnnn. C,D,E
Spirifer manni Hall.......cooiieiiiiiiiiiiiiniaann, D,EH
Spirifer Sp. «eiiviiiiiiiiiiiitiiiiii it et aeeaans H
Stropheodonta demissa (Conrad)......oevvienainaans G H
Stropheodonta perplana (Conrad)........cccviuuinnnn D,E,GH
Stropheodonta hemispherica Hall.................... C,GH
Strophonella ampla Hall..........ooieviiaiiiaiiatt, C,D
AViculopecten Sp. «:.eecieieriiiiiiieiiietesientonas H
Conocardium cuneus (Conrad)......c.coevvvniievennns D
Paracyclas elliptica Hall...oooviiiiiaiiiiiana, C,G
Glossites teretis (?) Hall.ovuvevriinirienieeninannns H
Coleolus crenatocinctus Hall........covvveiviiaie. D
Tentaculites scalariformis Hall................0ae. EH
Bellerophon pelops Hall...coovvvviiiiiiiniiinneess D
Euomphalus decewi Billings......covvviiniieiinnnnnn E
Loxonema pexatum Hall..........cooviiiiiiiiinan, D
Loxonema robustum Hal.........coviiiiiiieiiannss D,G
Murchisonia maia Hall..vvvviiiiiiiiiiiinniiiiaenn. D
Platyceras dumosum Conrad.......ccivveeiineennnee H
Pleurotomaria lucina Hall..........ccoviiiiiiians, D,E G
Phacops cristata Hall.c.ooveveniiinieiiiiiniiinnnnss D,G
Proetus crassimarginatus Hall.................o00ie, F

No. 11 of the above section is the layer which forms the bottom of
the larger part of the Columbus Stone Company’s quarry. It has been
found to be quite persistent, occurring in many of the sections of Dela-
ware county also. The evidence of this section and well record seems to
substantiate the one hundred and thirty-eight feet referred to the Co-
lumbus and Delaware limestones in the State House well record.!

Dublin Pike.—From the Storage dam northward the banks of the
Scioto formerly gave a section of the upper portion of the Columbus,
which was practically continuous for several miles. Much of this is now
covered, although many good sections still remain. The cuts along the
Dublin turnpike, which follows the eastern side of the river, afford some
excellent exposures of the Delaware limestone. These are of interest
because they are among the best that occur south of the described
sections, and also because they show some of the persistent character-
istics of this formation. Near the north end of the new portion of the
pike and a mile above Fishinger’s bridge is perhaps the best section.

Delaware limestone.

Ft. .

10. Zone M. Brown limestone much wecathered 0 9
9. Zone L. Granular grayish limestone contain-
ing a large number of specimens of Had-

'Geol. Surv. Ohio, Vol, I, pt. 1, 1873, pp. 113, 114; also Ibid. Vol. VI,
1888, pp. 107, 108.
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Ft. In.
8 Zone K. Thin blue limestone alternating
with layers of black chert............. 5 7
7. Massive blue limestone................ 1 9
6. Nodules of chert and layers of cherty
brown limestone «..-.:cccvviieenn 4 0
5. Zone J. Massive blue limestone with some
chert «cccivieiieiinenreniernrencecane 1 3
4. Thin bedded blue limestone............ 4 0
3 Zone I. Thin shaly limestone or shale, brown
to bluish black in color. It has a strong
odor of petroleum and contains the Mar-
cellus fauna ...vvvviviiriniiesnneenens 8 10
Columbus limestone
2. Zone H. “Bone-bed” ........ PO
1. Fossiliferous gray limestone............ 2 0

This section is the last to the south which gives enough of the Dela-
ware limestone to expose the layer of Hadrophyllum d’orbignyi. From
here this zone has been traced northward through every important sec-
tion to Delaware, and, where the base of the formation is exposed, it has
always been found about twenty-five feet above the ‘“bone-bed.” Ba-
cause of its apparently constant horizon and persistent occurrence, it has
been accorded a place in the general section, and furnishes a basis for
the approximate determination of the location, in the formation, of out-
crops which contain neither of the formational contacts.

The character of the lower layers of the Delaware limestone is well
shown here. At the extreme north end of the cut it appears as a thin
calcareous shale resting upon the Columbus limestone. Plate II was
taken in a small quarry about one hundred yards to the south of this
section and between the highway and the reservoir. It gives an excel-
lent idea of the sharpness of the contact between the Columbus and Del-
aware limestones, and the shaly character of the portion of rock imme-
diately above the “bone-bed’’ as it is exhibited in Franklin county.

Fauna collected from the Delaware limestone in the above section:

Zones
Hadrophyllum d’orbignyi Edwards and Haime.......... L
Cystodictya gilberti (Meek)..vveveurriiiierianaraannes K
Trematopora Sp. ««eveeeenerarenrnereeeneisnnssesnanns K
Amboccelia umbonata (Conrad)..«evveevneivinanrnennn. J
Chonetes scitulus Hall...oovineiiinniiiiiiennnnnenenns J
Chonostrophia reversa Whitfield........cooveeveniaas 1
Leiorhynchus limitare (Vanuxem)........c.ccoveeenne. 1
Leptzna rhomboidalis (Wilckens).....c.oovevnaiiinnens J
Lingula ligea Hall...covvvnniiiiiiiiiiiiiiiiiinnnans J
Martinia maia (Billings)...c.cveeviiiviiiiiiiiiiiiaansn 1

Orbiculoidea lodiensis (Vanuxem)......covveeeeeeneens 1
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Zones
Orbiculoidea minuta (Hall)...cooivviiniiiiienienn.. 1
Orthothetes chemungensis perversus (Hall)............ J
Stropheodonta demissa (Conrad)........covvvvvevinnn J
Stropheodonta inzquistriata (Conrad)..........ccouenn J
Stropheodonta perplana (Conrad).-.........cccvviuiinns J
Glyptodesma erectum (Conrad) ...« ..veiieiennannnn.en K
Tentaculites scalariformis Hall................oo000t J

Slate Run,'—Two and one-half miles north of the Storage dam,
and on the east bank of the Scioto River, are the grounds of the Colum-
bus Fishing Club. The pond is fed by a small stream known as Slate
Run, which cuts through the Devonian shales and a part of the lime-
stones. The base of the section, formerly exposed here, has been cov-
ered by the filling of the reservoir, but the more important part of the
outcrop remains. The section*as it was prior to the completion of the
dam is as follows:

Ohio shale.

24. Thin bedded black shale obliquely jointed F o

and containing large spherical copcretions 12 6

Olentangy shale.

23. Pale blue or bluish green soft argillaccous

shale cviviiiiiii ittt iiiiiaceanaaes 2 0
22. Rather indefinite layer of flat irregular lime-

StOTIe CONCIetioNS «eveeevorsrnonasrnnns 0 6
21. Pale blue or bluish grecen gritless shale..... 14 0
20. Blue limestone containing iron pyrites...... 0 5
19. Soft bluish green shale.............covvten 0 7
18. Purplish brown shale with trail like markings

of blue ... viiiiiii it i i e 0 2
17. Bluish green shale with concretions of iron

PYIILES «vvvvriniaii it iaanans 0 4
16. Purplish brown shale with markings of blue

a5 ADOVE +evvvrneetinicienennnnennnns 0 2
15. Bluish grecen marly shale with some thin

brown layers .........coiiiiiiiiiiann, 5 5

Delaware limestone.

14. Zone M. Blue and gray to brown thin

bedded limestone with layers of black

ChEIt v evvviener i iiiiereneneennns 10 8
13. Zone L. Not found in place. Blocks con-

taining its fauna were found loose in the

SEECAMY e vvvevene cncantnenneansosaans 0 3

1See Dr. Prosser’s section, Jour. Geol., Vol. XIII, 1905, pp. 426-430.



PLATE 1L

The shaly (Marcellus) phasc of the Delaware limestone and its contact with the Columbus limestone in a small
abandoned quarry along the east bank of the Scioto River, one mile north of Fishinger’s Bridge, Franklin County.
(Proro BY C. R. STAUFFER.)
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Ft. In.
12. Zone K. Uneven bedded brown limestone
. and layers of chert............ccciuven 4 4
11. Zones J and K. Mostly thin even bedded
brown limestone with layers of black
chert «oviieniiiiiiiiiiiiiiiiannannas 7 4
10. Zone J. Thin bedded brown limestone and
layers of black chert, both of which are
somewhat folded ..........ccevuuiiennn 2 0
9. Zone I. Brown shale with thin layers of
black chert. This is the bank where Dr.
Whitfield collected his “Marcellus” fauna 6 0
Columbus limestone.
8 Zone H. “Bone bed”..:evvvverineencennsn ..
7. Rather massive crystalline gray limestone 8 0
6 “Smooth layer” ..... e O .
5. Zone G. Massive gray limestone, somewhat
weathered ....cciiiiiiiieiiiiiiaenans 5 0
4, Covered interval to level of fishing pond 5 4
3 Partly covered from level of fishing pond
to the top of the cliff below the
highway ......cciiiiiieiiiiiian, 7 6
2. Zone F and a part of Zone E. Very fossil-
iferous gray limestone. Spirifer gregarius
being the must abundant in the upper part 12 0
1. Covered to former level of the Scioto...... 5 6
Fauna from the Delaware limestone of this section:
Zones
Hadrophyltum d'orbignyi Edwards and Haime.......... L
" Leiorhynchus limitare (Vanuxem)............c.co.oe. I
Martinia maia (Billings) - ..cvvvviiiiiiiiiiniiian, I
Orbiculoidea lodiensis (Vanuxem)......eeeveeeineeanes I
Orbiculoidea minuta (Hall)...vvvvviiiniiiieiiiannnns 1
Rhipidomella Sp. «vovvveriirieriinrieiiinrennenaens K
Spirifer sp. ovviiiiii i i i i e e et e K
Aviculopecten princeps (Conrad).....cc.vvvveiavinnnn., M
Glyptodesma erectum (Conrad).......covvuveenennannnn K
Nyassa arguta Hall.oovviuvniiniiiiniiiiiiiiinnnens K
From the Columbus limestone:
Zones
Favosites hemisphericus (Troost)...-vv coeveeneaneenn. G
Hadrophyllum d'orbignyi Edwards and Haime.......... H
Nucleocrinus verneuili (Troost)...ooevvinniiiainnnn. H
Atrypa reticularis (Linnaus)....c.coveeiiiiiiiiiiinenn, H
Chonetes mucronatus Hall.......coooviiiii i, 13!
Eunella linckleni Hall..oooiiiiiiieniiiiiiiiiiaiinene, H
Leptena rhomboidalis (Wilckens)...oovvvniiaiinennnn. H
Nucleospira concinna Hall.......ooiiiiiiiiiiiininn, H

55
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Zones
Pentamerella arata (Conrad).......ccoeeeecneeennenns
Reticularia fimbriata (Conrad).....cceveveivenoncannns H
Rhipidomella vanuxemi Hall......ooviveiivieiinnnnns H
Schizophoria propinque Hall...ocvvrviiriiienenninnns H
Spirifer acuminatus (Conrad).....ccoceveucnns eieee.. H
Spirifer duodenarius (Hall)......cooeeieieniiinniennes H
Spirifer gregarius Clapp....c.eeveeeenierennecacnnasans F
Spirifer macrus Hall.ooveeviiiiieiiiiiiiiiiiiaiaenaa, H
Stropheodonta hemispherica Hall.................c.00. H
Paracyclas elliptica Hall.o.vvviivniiiaiiinneiinnnnnnns G
Pterinea flabellum (Conrad)......ccvveeinnaiianaannn. G
Coleolus crenatocinctus Hall...ooovevieeiiiieniinat. F
Tentaculites scalariformis Hall..........ccoviiiianns H
Callonema lichas (Hall)..ovvvveeriiininanennns vee. H
Euomphalus decewi Billings........cccvvveiiiiianian, G
Platyceras dumosum Conrad.......cocvvvniieinnnneens H
Pleurotomaria arata Hall.....cooiiiiieiiiieienienenens F
Pleurotomaria lucina Hall.....c.ovvvviiiiiiiiiianenn., G
Coronura diurtus (Green).......coevueiennieieruoeecans G

The limestone, especially that of the Delaware, is thrown into nu-
merous gentle folds, and has a general dip to the southeast, so that an
accurate measurement of the formation is rather difficult. In obtain-
ing the above section the bedding planes were followed as much as possi-
ble, and the measurement was made with tape and hand level.

Concerning the Brachiopod fauna occurring in the brown shaly zone,
No. 9 of this section, Prosserremarks; “Itisto be noted that the abundant
species of this zone [Leiorhynchus limitare (Vanuxem), Orbiculoidea lodi-
ensis (Vanuxem), and Orbiculoidea minuta (Hall)] occur in the Marcellus
shale and later Devonian formations of New York, instead of the Onon-
daga limestone, and therefore support Whitfield’s conclusion that it is

. the ‘equivalent of the Marcellus shale of New York.” '

Hayden Falls.—Hayden Run enters the Scioto River from the west
seven miles due northwest of Columbus, and two and one-half miles south
of Dublin, at or near the line between Washington and Norwich town-
ships in Franklin county. Some distance from the river this stream en-
ters a narrow rocky gorge, and just before reaching its outlet it tumbles
over a ledge of rock, forming a cascade known as Hayden Falls. The
following is a section of the rocks exposed along the run:

Delaware limestone.

Ft. In.
11. Zone J. Brown to bluish brown limestone

alternating with black chert. Layers from

threc to six inches thick.............. 8 8
10. Zone I. Brown shale alternating with layers

of brownish black chert. The shale con-

tains the Marcellus fauna............. 10 8

! Jour. Geol., Vol. XIII, No. 5, 1905, pp. 429, 430.
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Columbus limestone.

Ft. In.

9. Zone H. “Bone bed” ....coovvvvneninenns .. ..
8. Rather thin even bedded gray limestone
containing numerous Crinoid stems

and some fossiliferous gray chert... 10 8
7. “Smooth layer” ....c.ooieeiiinniinans
6. Zone G. Massive gray limestone weathering

into small blocks of thin uneven beds... 21 4

S. Zone F. Consisting of one or two layers of

massive gray limestone forming the top

of the ledge over which the water

plunges. The Sp. gregarius zone...... 5 7
4. Zone E. Massive gray limestone weathering

‘into rather thin even layers. The weath-

ered surface is of a light buff color..... 17 0
3. Zone D. Layers of fossiliferous chert alter-

nating with thin gray to brown lime- .

stone. The chert zone................ 8 3

2. Zone C. Massive brown limestone contain-
ing a large number of Corals; the usual

fauna of the Coral zone............... 4 3
1. Covered to the former level of the Scioto
RIVEr tivitiiiiieeieienteennnoenconnns 8 0

Fauna collected at the above locality:

Delaware limestone.

Zones
Leiorhynchus limitare (Vanuxem)........oovvvneinan.,
Orbiculoidea lodiensis (Vanuxem).......covovuiuinenn, I
Tentaculites scalariformis Hall........coovviiiiiiae, I

Columbus limestone.

Zones
Calcisphzera robusta Williamson..........cooiiveanan..
Aulacophyllum convergens Hall...............coounte. G
Aulacophyllum sulcatum (d’Orbigny)..........coonnn, G
Diphyphyllum verneuilanum (Edwards and Halme).... 1I
Cystiphyllum vesiculosum Goldfuss....covevvvinaiinn.. G
Diphyphyllum archiaci (Edwards and Haime).......... G
Diphyphyllum sp. «evvviiiiiiiiiiiiiiiiiiiiirineienans G
Favosites hemisphericus (Troost)....c.covevineuenennn. G, H
Heliophyllum halli Edwards and Haime................ H
Zaphrentis cornicula Edwards and Haime.............. G
Zaphrentis prolifica Billings........ocoovviieiiiiiiie G H
Zaphrentis wortheni Nicholson..........oiveiiiianen G
Stromatopora ponderosa Nicholson...........cooouuen. G
Codaster pyramidatus Shumard...........cc.coieenaes I
Nucleocrinus verneuili (Troost)........ocovviinnnienn H
Cystodictya gilberti (Mecek)...oovveeeieiiiii ., G
Fenestella sp. «ovevvvviniiiiniiiii it iinieens H

Atrypa reticularis (Linnaus)...c.coeviiiiiiniiiaiiien, EF
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Zones.
Atrypa spinosa Hall....o.ooviiiiiiiiiiiiioiiaeinnnn F
Athyris vittata indianaensis n. var..........cociiieinen EF
Chonetes mucronatus Hall..co.ovieiiiieiiiiiiiieann. E
Cyrtina hamiltonensis Hall.......cooovviiiiiieiiian, H
Delthyris raricosta Conrad........ccoveeereenceennncns G
Leptena rhomboidalis (Wilckens).......cooovvnnneiennn. H
Pholidostrophia ijowaensis (Owen)............cocoonn. H
Productella spinulicosta Hall.............coovieiiianinn H
Rhipidomella cleobis Hall......cooviuniiiiiinn, E
Rhipidomella vanuxemi Hall..............c..cooinen. G
Spirifer acuminatus (Conrad).........c.oooevviininaen. H
Spirifer duodenarius (Hall)....ooooviieiiiniienn. H
Spirifer gregarius Clapp..-c.cvveeriinriinneriineananss EF
Spirifer macrothyris Hall...........coooiiieiiiiaiiies E
Spirifer macrus Hall. . .oovviiiiiiiiiiiiiiiiiinennnn. E
Spirifer manni Hall.......cooiiiiiiiiiiiiiiiiinnen E
Strophcodonta demissa (Conrad).....cvovvvuevnnninnn. G H
Stropheodonta hemispherica Hall.................ccu0 G H
Stropheodonta perplana (Conrad)........covvnievninnns G
Strophonella ampla Hall.......coovvviiiiiaiiiiiiia, E
Conocardium cuneus (Conrad).....covvvnneiiunninan. D,G
Glossites teretis (?) Hall....... e e H
Modiomorpha concentrica (Conrad)............c.cvne. D
Paracyclas elliptica Hall..oooviviinieiiiiiiiiinnnna.. EGD
Pterinca flabellum (Conrad)........coveiievaiiainnn. G
Callonema lichas (Hall)...oooiviiiiiiiiiiaiiiiinaas G
Fuomphalus decewi Billings......oovvvveiio... Ceeaean G
Loxonema pexatum Hall...............coooiiiiiiiaas, G-
Platyceras dumosum Conrad......oeveiiiiiiiiiaiieanns H
Pleurotomaria lucina Hall............. Ceeereias G
Tentaculites scalariformis Hall.................. ceeees H
Coronura diurus (Green)...oeeeveineineienerinneannns E
Phacops cristata Hall.......ooooiiiiiiiiiiiiiie, EG

Perhaps the thing of most importance at Hayden Falls is the ap-
pearance of a natural section in which the chert zone (D) occurs, but the
resistant character of the Sp. gregarius zone is no less interesting. The
layer of massive gray limestone with its prominent bedding plane at the
base is quite characteristic of this zone throughout the sections along
the Scioto River and marks the “fall line” in all of these runs from Dub-
lin southward.

Dublin.—This village is located along the west bank of the Scioto
River in Washington township, Franklin county. Many and excellent
sections are exposed here, but those usually given are taken from the
east bank of the river where there is an outcrop of thirty-three feet of
the Columbus limestone with the Delaware limestone showing in the
hill above. The section given below may be found along Indian Run,
which enters the Scioto from the west at the northern edge of town.
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Some little distance west of the highway this creek divides, and a short
distance farther along the south fork is a double cascade, the lower one
falling over a ledge of rock which lies in the Sp. gregarius zone.

Delaware limestone.

11.

Zone I. Thin bedded fossiliferous grayish
brown limestone with Dut little true shale
and not sharply separated from the
limestone below ...cvviiiiiiiiiiinnen

Columbus limstone.

The following fauna was collected from this locality:

Diphyphyllum archiaci Billings
Diphyphyllum sp. «vvieiteeniirieninienaneiannnenns
Favosites emmonsi Rominger
Favosites hemisphericus (Troost)
Favosites radiciformis Rominger
Zaphrentis cornicula Edwards and lHaime
Zaphrentis gigantea Rafinesque
Zaphrentis prolitfica Billings
Zaphrentis Sp. eeveeeeennieneret ittt
Stromatopora ponderosa Nicholson
Megistocrinus spinulosus Lyon

Zone H. “Bone-bed,” poorly defined.......
Fairly massive gray limestone containing
fish teeth and plates scattered
throughout the upper part. This
and the zone above may be seen in

the old quarry above the upper cas-
cade coiiiiiiii i i i i i
“Smooth layer” ..........ciiiiiannn. .
Zone G. Massive gray limestone along the
cascade to the level of the lower water-
21 ) e
Zone F. Massive gray limestone forming the
top layers at the waterfall.............
Zone E. Rather massive gray limestone and
very fossiliferous ............ .. ...,
Zone D. Layers of fossiliferous gray chert
alternating with grayish brown lime-
stones. The best outcrop is on the north
bank below the highway arch...........
Zone C. Gray to brown limestone, some
quite crystalline. Corals abundant......
Zone B. Massive brown limestone irregu-
larly bedded and obliquely jointed........
Covered to level of the Scioto River.......

Ft.

......................

.......................

In.

10
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Zanen.

Cystodictya giterti (Meek).ouenoenenono oo .. EF
Fenestelia sp. .............. ... .. .. T— H
Monotrypa tennis (Haly.eooooooooonooooooo . E
Polypora rebusta (Haliy.ooooooooooo oo E
Atrypa reticularis (Linrausy..c.oovunannnne oo ... D,E,F.H
Atrypa spinosa Halloeeeounoooo oo D,EF,G,d
Camarotcechia billingsi Hall......................... E

mucronatas Hall...... ... ... ......... F,G
Crania crenistriata (?) Hall..oooenenoono oo ..., E
Delthyris consobrina (d'Orbigny)...cu.nn........... I
Eunella linckleni Hall..............._........... . F,H
Leiorhynchus limitare (Vanuxem)................... I
Leptzna rhomboidalis (Wilckens)................... EH
Meristella nasuta (Conrad)......................... D,E
Nucleospira concinna Hall......................... D
Orbiculoidea lodiensis (Vanuxem)...cccoouvunn..... ¢
Orthothetes pandora (Billings)..................... . F
Keticularia fimbriata (Conrad)..eevvuennnnnna...... F.H
Rhipidomella livia (Billings)............ooooooo..... EH
Rhipidomella vanuxemi Hall........................ D,EF
Schizophoria propinque Hall...........ooooooonn.. ... F, H
Spirifer acuminatus (Conrad) - vvvenunnnnnnanunnn. .. H
Spirifer divaricatus Hall............................ E
Spirifer duodenarius (Hall)........................ H
Spirifer gregarius Clapp. vuvueeeiiininann . E F,G
Spirifer macrothyris Hall........................ ... E
Spirifer macrus (?) Hall........................... C,H
Spirifer manni Hall.........................07""" EF
Stropheodonta concava Hall....................... .. H
Strophcodonta demissa (Conrad)-o.vuvennnnnn. . ... E H
Stropheodonta hemispherica Hall.................... D,EF,H
Stropheodonta patersoni Hall........................ H
Stropheodonta perplana (Conrad)...covvvuvunnnnn. .. E H
Stropheodonta sp. ..........................." F
Strophonella ampla Hall........................ " E
Aviculopecten cf. pecteniformis (Conrad)............ H
Conocardium cuncus (Conrad) .vvvvvuninnnninnn. .. D,EF,G
lLimopteria pauperata Hall................ . . """ E )
Muodiomorpha concentrica (Conrad).....oovou... .. .. D, E
Nucula niotica (?) Hall and Whitfield..............: D
Paracyclas elliptica Hall...........,.... ... """ EF
Bellerophon hyalina Hall.............,, ... 077" D
Bellerophon newberryi Meek...................... . D
Bellerophon pelops 1all..............,......0 """ D,EF
Callonema bellatulum (Hall) oo - D
Callonema lichas (Hall)....................00"""" E
Caelidium strebloceras (?) Clarke.....oooii il D
Cyclonema crenulatum Meek.....oooeuur oo D
Fuomphalus  decewi Billings............... ... . ] F
Isonema depressum Meck and Worthern............ D
Loxonema gracilliom Whiteaves. .................. . D

Losonema keviuseulum Hatl......o.oo,,, 000000 D
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Zones.
Loxonema parvulum Whitfield..........oovvuennne,
Loxonema pexatum Hall..ovovvviiiiiiiriniirinnnns D
LOXONEMA SP. «evvvevtreensarnosonesnrecanseasanans D
Macrocheilus Sp. «cvvvinireeniiiiiinnnnreernenannss D
Murchisonia desiderata Hall............cccvieinnnne, D
Murchisonia leda Hall........ccoiiiiiiiiiennencnenns D
Murchisonia maia Hall.........coveviiiiiinn, veees D
Murchisonia quadricarinata n. sp.....coieieeiiiait D
Naticopsis =quistriata Meek....coveviiriienenenennn D
Naticopsis comperta Hall.c.vovevrveniireninacennans D
Naticopsis SP. «eoevreeernerisseentsntssesenieaseneas D
Platyceras blatchleyi Kindle.......cevuevniiiiniannn. H
Platyceras carinatum Hall........coooiviiiiiiiniann, EF
Platyceras cymbium Hall.c.oovvviniiiiiiiiniienne.. E
Platyceras dumosum Conrad.....cevvieiiareeennnnn. H
Platyceras sp. ceeeveeereerereieiiaantenseaisenannas D
Pleurotomaria adjutor Hall........oovevviieenann, D
Pleurotomaria dublinensis n. sp...ccoeeeeeiieiiaann. D
Pleurotomaria hyphantes Meek.......cocvvinnnennnn. D
Pleurotomaria lucina Hall......ovevivinnnrnaannsn .. EFG
Pleurotomaria regulata (?) Hall..........coovveinnn, D
Turbo shumardi Verneuil. ... ceveveirerireencecnans EF
Coleolus crenatocinctus Hallc.veeviineeerennnnnnnnns D.E
Tentaculites scalariformis Hall............ccovviaan., GH,I
Gomphoceras eximium Hall.....oovevviiiiiiinnnses E
Gyroceras columbiense Whitfield.....ccovvvvveenann. E
Orthoceras ohioensis Hall ....ccovvviiiiiiinnnnna., D
Coronura diurus (Green).....coeeeveeviiieennenenes E
Odontocephalus bifidus Hall.......covevvviiieiinnnann EH
Phacops cristata Hall......coovviiiiiiiniinens, F
Proetus crassimarginatus Hall....................... D,F,H
Proetus rowii (Green).....cvveeviueiiniiinnnnnness F

Corbin’s Mill.—At Corbin’s Mill, which is located on the east side
of the river and less than a mile above Dublin, Orton gives a section
which covers all of the Delaware and forty-three feet of the Columbus
limestone.! His measurement makes the chert zone occur only thirty
feet below the ‘“bone-bed,” whereas it usually averages from fifty to
fifty-five below the top of the Columbus limestone. This is evidently
an error, as recent measurements show the interval to be normal. The
rocks are somewhat folded and the gully winds considerably, so that
errors are easily made. The following section is believed to be essen-
tially correct:

+ Delaware limestone.

9. Zone K. Thin bedded brown limestone and e -
some chert «.cooveveiiiernnnnnenenennes 13 0
8. Zone J. Much black chert alternating with
layers of brown limestone...........o.. 8 0

1Geol. Surv. Ohio, Vol. 111, 1878, p. 604.
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7. Zone I. Brown shale containing a fauna of
Letorhynchus limitare, etc., as found at
other localities where this horizon is ex-
posed .......... N tteesiceaineiaaana 5 0

Columbus limestone.

6. Zone H. The “bone-bed” is not clearly shown.

The upper part is a thin bedded almost

shaly brown limestone............c.... 9 0
S. Zone G. A rather massive gray limestone,

much weathered ..............c0oiut 21 0
4. Zone F. Massive gray limestone containing

an abundance of fossils, among which Sp.

gregarius is the most common......... 4 8
3. Zone E. A very fossiliferous massive gray

to brownish gray limestone............. 17 10
2. Zone D. Layers of fossiliferous gray chert

alternating with grayish brown limestone

to the base of the cliff................ 3 1
1. Partly covered to level of the Scioto River.. 10 9

Although the rocks here are very fossiliferous, no attempt to make
a representative collection was made. The few that were picked up
are such as were also found along Indian Run.

Franklin-Delaware County Line,—In giving a section of the for-
mation outcropping near this place, Winchell locates it ‘‘where the
Scioto crosses the southern boundary of the county (Delaware) * * *
in descending a ravine from the east, on the land of Abram Butts.”*
This ravine is located about one hundred and fifty yards north of the
county line, and the land is now owned by Mr. Arthur Stickel, of Colum-
bus. The small stream flowing through this ravine is sometimes called
“Monkey Run.” The following is a section of the rocks found here:

Ft. In.
6. Soil and drift .....cevviiriiiii it 5 0

Columbus limestone.

S. Zone F. Massive gray Crinoidal limestone

containing many specimens of Spirifer

GTCPATIUS «ove i eenernnanenenneannnnns 3 0
4. Zone E. Very fossiliferous gray limestone in

massive beds which weather into thin

uncven layers and small blocks. The

vertical walls show numerous oblique

joints and the weathcred surface has a

gray—brown COlOL ttitiiiiin i 18 10

1Geol. Surv. Ohio, Vol. 11, pt. 1, 1874, p. 297
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. . Ft. In.
3. Zone D. Fossiliferous gray chert in two to

four-inch layers alternating with six to

twelve-inch layers of crystalline brown

HIMeEStONe «vvevveninrnnenenennrnnnenns 8 6
2. Zone C. The Coral zone appears to be

wanting here; at least it is lacking in

Corals «vvviiiiininnninenennnarennnns
1. Zone B. Massive brown limestone, the upper

part of which contains much bituminous

matter. Between some of the layers

therc is a distinctly bituminous shale

parting. Uneven beds from two to four-

teen inches, It contains pockets of cal-

cite crystals and some unfossiliferous

gray chert. Weathered surface buff..... 13 0

A small but interesting collection of fossils was made at this lo-
cality.

Zones
Zaphrentis gigantea Rafinesque..........oovvveiiiiana,
Zaphrentis SP. - evevveriineitenniiiietitenteaeseinenns E
Dictyonema leroyensis Gurley....cooevvveiiiiiiiiaa., B
Semicoscinium bi-imbricatum (Hall)................... D
Unitrypa tegulata Hall........ooviiiiiii s, D
Atrypa reticularis (Linnzus)......oovviiiieiinnnininn. D,E,F
Chonetes mucronatus Hall. . oo ovieririneeeiiinnennnans E
Meristella nasuta (Conrad).....ccoviiviinenninnnennen. D
Rhipidemella sp. sevvvvveiiiiiiiiiiiiiiieirniieinannns E
Schizophoria propinque Hall....... et E
Spirifer gregarius Clapp....eceeviiuiriirininiieenenns F
Spirifer manni Hall........ ..ot D
Stropheodonta hemispherica Hall.........oooiiiiuuens. E
Conocardium cuneus (Conrad).......ovvviiiinenninns E
Bellerophon pelops Hall....ooovvniniiiiiiiiiniin.. D
Isonema humile Meek...covvviiieiiiiiiiiiiiiiiin.., D
Murchisonia Sp. «.eevveeintiiiiiiiiiiiiiiiiiiiiiana, D
Platyceras dumosum (?) Conrad.............oovvenn E
Pleurotomaria lucina Hall...oiviiiiiiiiiiiiiiniennnns E
Coronura diurus (Green).......ceeveviniaianennaennns E
Phacops cristata Hall. ..o, F

Winchell thought that from “ten to fifteen feet”” of the formation
is lacking here, and that his ‘“Delhi beds,”” which are equivalent to about
thirty feet of that portion of the Columbus limestone lying immediately
below the base of the Delaware, rest directly upon the chert zone.! It
is to be noted, however, that the top of this outerop contains an abun-
dance of Spirifer gregarius, and hence lies in Zone ¥, which is usually
located about thirty feet below the “bone-bed” or upper limit of the
Columbus limestone. The layers lying immediately above and below

Idem, pp. 296, 297.
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this zone frequently present very similar lithological characteristics and
likewise weather into small blocks, which fall as talus at the base of the
cliffis. That there is no thinning out of a portion of the formation is evi-
dent from the section which follows.

- Deet Run.—Directly opposite the ‘section near the south line of
Delaware county, in the east bank of the Scioto” which is given above
and a section of which Winchell gives, there is a deep gorge cut by Deer
Run, which enters the river three and a quarter miles north of Dublin
and about an eighth of a mile north of the county line. The section may
be found on lands owned by John Dun in Concord township, Delaware
county. The cliffs are vertical walls of limestone at places nearly forty
feet in height. They are but little weathered, and show the even char-
acter of the bedding excellently. This is one of the best outcrops that
can be found among the many that occur along the Scioto River.

,Columbus limestone.

. n.
7. Zone H. Gray limestone, much weathered. F; I6

6. Zone G. Massive gray limestone in even

beds from ten to fourteen inches in
thickness «.veveverereerorsonasoanacasnns 20 0

5. Zone F. Massive gray limestone containing
numerous specimens of Spirifer gregarius 4 5

4. Zone E. Massive gray limestone in layers

from one to two and a half feet in thick-

ness. Where much weathered these heavy

beds are broken up into thin uneven

layers. Weathered color dark gray, yel-
lowish gray or buff............ooioll 18 0

3. Zone D. Layers of fossiliferous gray chert
alternating with brownish limestone.... 7 8

2. Zone C. The Coral zone is wanting.......

1. Zone B. Massive brown limestone with nu-

merous oblique joints and in the bed of

the run broken into irregular jagged

blocks. It contains much bituminous

matter and some pockets of calcite crys-
talS cheecieericcentetiaensesaaacannns 8 4

The following fauna was collected along this run:
Zones.
Favosites hemisphericus (Troost)......ocevvveevinnnnn G
Zaphrentis cornicula Edwards and Haime.............. G
Zaphrentis gigantea Rafinesque......coovvviiiinananns F
Zaphrentis Sp. -eeeeneereiiitiicittiiiiiiiiiiiiieiann, F
Fenestella parallela (?) Hall...oooeveineniianan., D
Polypora robusta (?) (Hall)....ooovvvineiiiiinnne. D
Prismopora triquetra Hall.......covveniiiiiniiinns, D .

SHiCtOPOTA SP. ceveesreerscnsraroretetnsnteneeacannnas D

Atrypa reticularis (Linnzus).....ccovviiiiiiiiiiiian, D,EF,G
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Zones.
Chonetes mucronatus Hall................... vereeesees EF,GH
Crania Sp. «vvvveriiinrneieiiiiiiecnnas ceeeens creeens D
Eunella linckleni Hall................. ceeeenanns vieeees EF
Leptzna rhomboidalis (Wilckens).-...ccevvuvinnnnn.. . E
Meristella nasuta (Conrad).....ceeuveeneriiananes ee... D
Nucleospira concinna Hall.....ccevvveenn.... eereenees E
Pholidostrophia iowaensis (Owen)......ccevveeeeenaens F
Rhipidomella vanuxemi Hall...vvvvereenrnenernnrenanen E
Schizophoria propinque Hall. .. cveevniieinrnrneannns .. EF
Spirifer acuminatus (Conrad).......covevvvreeeneans .. H
Spirifer divaricatus Hall cccvvvievvneinnnnnnenennnns .. EF
Spirifer gregarius Clapp......ovvuvieiniiinnnnnn. «.... EF,G
Spirifer macrothyris Hall . .cevvvintiiiieninieiennnns . E
Spirifer macrus Hall...oovviiiiriiiiiieinnennennnnnn. D,EF
Spirifer manni Hall.ooooviiiiiiiiiiiinrnerenennnnnnen E
Stropheodonta hemispherica Hall ...........cccovuueen. D,EF,G
Stropheodonta perplana (Conrad)......oevvvuvunenninn. F
Stropheodonta inzquistriata (Conrad) ««..covveveenens. D,EF,G
Strophonella ampla Hall c.ovvvvnnenniiieiiinnninnnne.. E
Conocardium cuneus (Conrad)..«evvvvevriiueeniinenns D,EF,G
Limopteria pauperata (?) Hall..........ccvvvininn.n. G
Modiomorpha concentrica (Conrad) «..evvvevurnennnnns E
Mpytilarca percarinata Whitfield....................... D,E
Nucula niotica (?) Hall and Whitfield .....convvennnn. D
Paracyclas elliptica Hall.o.vvvvvnerneniiinniiiennnanans EG
Bellerophon newberryi Meek...oovuvenreiinieninnnnnenn. D
Bellerophon pelops Hall. . .oooiviiieiiinennrennenennnen D,E
Callonema bellatulum (Hall)....oovivviiiiienennnnnnn. D
Callonema lichas (Hall)........ooviiiiiiiiiiiinnn., EF
Dentalium martini Whitfield. . .voeevernieeiinannnnanns D
Euomphalus decewi Billings.-...cviiviiiiiiiiiiiiinnnn EG
Isonema depressum Meek and Worthen......coveueenn. D
Loxonema pexatum Hall.....ovveiiiiinneiiennennnnnn. D,G
Loxonema robustum Hall ...coovveviiiiiiiiinnnnnnn.,. D
Murchisonia desiderata Hall.......cociviuiiiiieinnnnn. D
Murchisonia desiderata var. Hall ...........ovvunan.. D
Murchisonia maia Hall..oevviiiiiiiinieiiiaennnnnanns D
Naticopsis ®quistriata Meek..ceoeeeeeeeinrereennnannas D
Orthonema newberryi Meek......vvvviiiiinnerannann.. D
Platyceras attenuatum Hall.eoovveriiiiiiniineinennnnese E
Platyceras carinatum Hall.......ocviiiiiiiiiinnnnanss E
Platyceras dumosum Conrad.....ccveveerrnneeniennannns F
Pleurotomaria adjutor Hall.....ioiiiiiiiiinnneneennns D
Pleurotomaria lucina Hall......cvovvviiiiiiiniinennns. D,E
Pleurotomaria sp. +«eevvtiiiiiierintinieiennncsarennas D
Turbo shumardi Verneuil..e.cvvvenivienineennn. feeene . D
Coleolus crenatocinctus Hall.....vvviiiniiinnnnnnnnns. F
Gyroceras cyclops Hall.. oo viiiiiiiineiniiiiinnnnnns G
Gyroceratites ohioensis Meek......vuovvvviiieinvenn.as . E
Orthoceras ohioense Hall.........covvviiiiniiniininnn, D,E
Coronura diurus (Green) .........couenn... Ceeeea. veee G
Phacops cristata Hall....ooviviiiiiineiiiiiininnninenns F,G

8. Q.
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A comparison of this section with the preceding one shows them to
be practically identical, except that this one has a much greater exten-
sion above the chert zone. This indicates that every member of the
Columbus, except a small portion of the top which has been removed by
erosion, is here represented in its usual thickness. The distance between
these two sections is scarcely three hundred yards.

The absence of Corals in the zone where they generally occur is also
to be noted. The limestone of this horizon is much darker in color and
contains more of the thin bituminous layers at the top than usual. The
contact between this lower portion and the overlying chert zone has many
of the features of an unconformity, and it may be that this locality was
temporarily above the sea, while surrounding areas were supporting a
rich Coral fauna. At any rate, conditions here were unfavorable for
Coral life, and the presence of a quantity of bituminous matter suggests
the presence of plant life. This portion of the formation has a similar
appearance at other localities, the most striking of which perhaps is that
at Robinson’s lime-kiln near Rathbone. Here there are no Corals at
this horizon, and the indications of unconformity are so strong that it
has been suggested as the dividing line between two formations. The
break is, however, not always apparent, nor is the faunal evidence in
favor of such a division. Possibly it may be used to advantage to indi-
cate the dividing line between the upper and lower portions of the Co-
lumbus limestone—two portions of a single formation divided rather on
lithological structure and scarcity of fossils in the lower part than on
real faunal differences.

Eversole Run.—This run is located in Concord township, about
two miles north of the south line of Delaware county, and enters the Sci-
oto River from the west,flowing between the old Robinson or Courtwright
and the Depp farms. It cuts an interesting gorge in the Columbus lime-
stone, of which the following is a section:

Columbus limestone.
) . . Ft In.
4. Zone E. Massive gray limestone, very fossil-

iferous, and cspecially so near the base,

where it contains a rather distinct layer

Of Corals vvovvvrinneneneneneencennenes 16 0
3. Zone D. Gray chert alternating with brown

limestone. The best exposure of this

zone is at the foot of Robinson hill.

A detailed measurement of the chert

zone at this locality is given later...... 5 10
2. Zone C. Massive brown limestone which
near the highway is a mass of Corals.. 2 0

1. Zone B. Massive brown limestone, uneven
bedded and showing numerous oblique
joints. Fossils rare except in the cherty
nodules that occasionally occur......... 19 4
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A rather full collection of fossils from this section yielded the follow-
ing fauna:

Zones.

Cladopora pulchra Rominger........cocvvvvrevnnennn... B,C
Cladopora robusta Rominger........ocvvuvuerennnnn.. C
Diphyphyllum simcoense (Billings)...euvvevueneeenn.n. B,C
Diphyphyllum strictum Edwards and Haime............ C
Favosites emmonsi Rominger.......ccovvvuieinenn.a.. . CD,E
Favosites hemisphericus (Troost)......ccveeveaeennnn. D,E
Syringopora tabulata Edwards and Haime.............. C,D
Zaphrentis cornicula Edwards and Haime.............. D
Zaphrentis gigantea Rafinesque...c.oovveivveeinennnn.. B,C,E
Stromatopora ponderosa Nicholson........o.vvuun.s ... CDE
Coscinium striatum Hall and Simpson.................. D
Cystodictya gilberti (Meek)..uovvuveimieiinrernnnnnnn, D
Fenestella parallela Hall - ccevveeiiiennnnneenreennnennn D
Fenestella sp. «covvvieiiiiniiiiiiniiiiiiiinninnnnennas B
Fistulipora substellata (?) Hall.cevvvvvviieineeennnnn. B
Lichenalia sp. - eteveinierueiereennareeseneannocennns D
Monotrypa tenuis (Hall)....oviviiiiniiiiieiinnnnnnns D
Nemataxis fibrosus Halleoovvveireiineiiiiinennenannns B,D
Polypora celsipora (Hall)..cvvivviiniinieieininininnn. D
Polypora flabelliformis (?) (Hall).................... D
Polypora hexagonalis (Hall).oeovvvniviniiiinennnan, D
Polypora robusta (Hall)..veivrviiiiinneiiiiiiannnnns, D
Prismopora triquetra (Hall) .......coooviieiiinionnt, D
StICtOPOra SP. «vvevereeratiennseererrecsorsoroconnanns D
Atrypa reticularis (Linnaus)........cvvuvvieineinnnn. C,D,E
Atrypa spinosa (?) Hall cvovvnviiiiiiiiiiiiiiiinnnnnes D E
Camaroteechia billingsi Hall..........oooiviiiiiinn... B
Camarotcechia tethys (Billings)............. Ceeeaeraaas C,D
Chonetes mucronatus Hall....cvveiiinnnreiiennnnnnnen D
Crania crenistriata (?) Hall.c.vovieriiiiiiennnnnnnnn.. D
Cyrtina hamiltonensis Hall...oooviiiiiiiiiieiiiennnnns D
Delthyris raricosta Conrad......cocovveverennernnnnne. E
Eunella lincklaeni Hall ccevveverinernireinennenreneenens C,D
Leptena rhomboidalis (Wilckens).....covvvuieinnn.n.. D
Meristella nasuta (Conrad).....ccoiveriiieiinrnnnannn B,D,E
Meristella rostrata (?) Hall......covviiiiiiiiinannnns, (o
Nucleospira concinna Hall ...covveiiiiiiiiiiiiiennnne. D
Orthothetes pandora (Billings)........ Veeeanes eeeaens D
Pholidostrophia iowaensis (Owen).......covvviiiennnn. D
Productella spinulicosta Hall.....covvvieieiiiiinninnn. D,E
Reticularia fimbriata (Conrad)..........ccivoviinene., C,D
Rhipidomella vanuxemi Hall......ooviiiiiieiieniennnss D,E
Schizophoria propinque Hall..........c.oveiiiiennaiae, D,E
Spirifer divaricatus Hall...covviiiiiiiiiiiiiiinnnneens D,E
Spirifer gregarius Clapp...ccceeeiniieiierriiirnncernns E
Spirifer macrothyris Hall......ooviiiiniiiiiiiiia s D,E
Spirifer macrus Hall..........cooiiiiiiiiiiiiiinen, B,C,D
Spirifer manni Hall...ooiveiiiiiiiieiiiiiiiiineenennns DE
Spirifer varicosus Hall.coeoiieiiiniiiiiiiiiieiiiennns D

- Stropheodonta demissa (Conrad)............. eeenien B.D
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Zones.
Stropheodonta hemispherica Hall ...cvveeeneenninniians ,C,D,
Stropheodonta inzquistriata (Conrad) «..evvevnennenen. CD,E
Stropheodonta patersoni Hall.........ceviieeeeennnnn.. E
Stropheodonta perplana (Conrad) ........ Vererieeinann D
Strophonella ampla Hal ++vvvvviiiniiiinniineennncenns B,D,E
Actinopteria boydi (Conrad)......cevvveiuieniennnnnen. D
AcCtinOPteria SP-seeveeeeaerertreereeranrrncncnennnanns C
Aviculopecten cleon Hall........ Ceeeiresaietaestanenas C
Conocardium cuneus (Conrad) «..oevvenereneennsnenss . B,D,E
Conocardium cuneus attenuatum (Conrad) «............ D
Conocardium cuneus trigonale Hall. .eovovviuiniiennnn.. D
Conocardium ohioense Meek ..ceevverinrniriinennennns D
Glossites teretis Hall. . .ccveeiiinnienriieenaeerennnas D
Goniophora hamiltonensis (?) Hall.................... D
Grammysia secunda (?) Hall......oovoiiiiiiiiiennenns D
Grammysia subarcuata (?) Hall oovnvvnnineiiiinnnnn, D
Modiomorpha concentrica (Conrad).....ccvveuvnvnennn DE
Mytilarca percarinata Whitfield...o.oveiveeiieennnnnnns D
Nucula niotica Hall and Whitfield......covieivieennnn. D
Nucula sp. coveeeiitiriiiiiierieeresnenerenenennsnennss D
Paracyclas ohioensis Meek. . cvetvreeiensneneeeeacenns C,D
Plethomytilus ponderosa Hall.cccevvveviiinninnennnnnns D
Schizodus contractus Hall....veveninerernnnennannn veea D
Schizodus tumidus Hall...eovieiiiiininniaroennnaannns D
Solemya vestuta Meek...eveeetieriierrreenennnnns .... D
Bellerophon hyalina Hall...ooovviiiiineninnrinncanenns D
Bellerophon newberryi Meek...ovvueurirnnrneieenenen. D
Bellerophon pelops Hall. .. cvoeeiiiininnriineeennranns D, E
Bellerophon rotalinea (?) Hall.....oovviviiiinennnnnns D
Bellerophon Sp. «vceveeeiverinreerereeernnsenscarances D
Callonema bellatulum (Hall)....oovievnininininiiianne. D
Callonema clarki Nettelroth...covverviineeiiiiiins. D
Callonema imitator (Hall and Whitfield)........... ... D
Callonema lichas (Hall) «cvecvenrnenrernneseneennenans D,E
Cyclonema crenulatum Meek. . eovvernrrnrereareennnns D
Dentalium martini Whitfield..........cooiviiiiiian.. D
Euomphalus decewi Billings...eccvevvineeiinneinnnnnn. E
Isonema depressum Meek and Worthen......ocvuvneen. D
Isonema humile Meek.::ticenrererrinneeereennnnnanen D
Loxonema gracillium Whiteaves........cveeieirraennns D
Loxonema laeviusculum Hall.v.ovvvviiiinineiiiiiaanan, D
Loxonema parvulum Whitfield. vovveerinniiniiennaans D
Loxonema pexatum Hall...coooviiiienninininannnnnn.. D
Loxonema pexatum obsoletum Hall.........covvvuennn, D
Loxonema robustum Hall...oovveieniiiiiniiinennnenn, D
Loxonema sp. «ocovvvnerntiiiiiieiiiitiiiiiiiieiiisias D
Macrocheilus hebe Hall c...ccviviniiiiiineiiniinnnnnn. D
Macrocheilus macrostoma Hall...oovivneieniiinenannss D
Macrocheilus prisca Whitfield..oeoovviriiiuiieennnnns D
Murchisonia desiderata Hall. ... vvnvivevnrennrennennnn D
Murchisonia desiderata var. Hall.......ovvveiiiiennn., D
Murchisonia eversolensis n. sp.-ec.veereniiieniennnnn. D

Murchisonia intermedia n. sp...ccveeiiiriiiiiinnnnan D
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Zones.
Murchisonia leda Hall ............. O D
Murchisonia maia Hall ...oovvviniiiiiiiiinennennnnns D
Murchisonia quadricarinata n. sp...eveevveeeiiieiiiannn, D
Naticopsis @quistriata Meek.+coovvueeeriininnnnnnnnsn. D
Naticopsis comperta Hall .. ccvvriiviirnrinneriiannnnnn D
Naticopsis lzevis MeeK «coovveereiiiiiniiiiiineeensns D
Platyceras bucculentum Hall ....oovvvviiniiiiiiannn. D
Platyceras carinatum Hall..........ooooiiiiiiiiinnns, D
Platyceras dumosum (?) Conrad.........ccovvvvnneann. D
Platyceras thetis Hall.c.cvvvvviiirinreeeroncenreannnas D
Platyceras sp. «evvvretiiiiiiiiiiiiiiiiiiiiiiiiinennes D
Platystoma lineatum Conrad....ccoovvvireerrrnnnrnnnes D
Platystoma subglobosa n. sp. .«.ceeveveeeriinninnennss D
Pleurotomaria adjutor Hall ........... N D
Pleurotomaria cancellata n. sp.«.ccoeeveieniinaianann.. D
Pleurotomaria cf. capillaria Hall..........coovvvenina.tn D
Pleurotomaria dublinensis n. sp..... eesseesassaiseaaas D
Pleurotomaria hyphantes Meek- -+« «cevveereereennannen D
Pleurotomaria insolita Hall...ceververeninreeciannenanas D
Pleurotomaria lucina Hall..............coiiiiiaia., D,E
Pleurotomaria plena Hall....oovvviiiiiiiiiiiiiinnan, D
Pleurotomaria procteri Nettelroth................. ..., D
Pleurotomaria sciotoensis n. sp..... PR R T D
Pleurotomaria Sp. «.eeveeeitrrenrrenitreieranncansones D
Pseudophorus antiquus Meek...ocvvvueeiiiniiiniiaan, D
Straparollus cOrrugatus 1m. Sp..eeceeeeeernirennracennss D
Strophostylas varians Hall «cevvvrveiieinnrininnnnneens D
Turbo shumardi Verneuil .....covviviiiiiiiiiiiinnnnnns E
Coleolus crenatocinctus Hall.......oooviiiiiiiiiiaian,, D,E
Tentaculites scalariformis Hall....c....ooeveiaiiaa.t, D
Agoniatites discoideus (Hall).....ooeeiiiiiieiianan, D
Cyrtoceras cretaceum Whitfield........oooviieiiins, E
Cyrtoceras metula (?) Hall.covvvveneiiiiiniinniieannn, D
Cyrtoceratites ohioensis Meek. . ..o veveieiieeriiniennnn D
Gyroceras columbiense Whitfield....................... D
Orthoceras nuntium Hall. . ceeieeiiieiiiniiienreeeneas D
Orthoceras ohioense Hall . covviiiiiiiiiiiiiinenenns D
Orthoceras sirpus Hall..oovviiriiinninineeieninnanns D
Orthoceras thoas Hall ..cvoveviiiiiieniiennnnnnns t.... D
Chasmops archiops Hall..ovvvivininiiiiiiniinenneenss D
Dalmanties sp. cccevvetiirerieiiiieiiiiiieeetitieennns. D
Phacops cristata Hall........coiiiiiiiiiiiiiiiiiinens D,E

Chert is a rather common constituent of the Columbus limestone,
a8 is also the case in its eastern equivalent, the Onondaga of New York.
At Bellefontaine, Whitehouse, Marblehead, Marion, and Columbus
rather extensive beds of this material occur, and yet an examination of
these various sections shows that in all probability they occur at as many
different horizons. They bear different relations to certain faunal
groups and other more or less constant features of the formation, but,
what is more important, these chert beds have very different faunas.
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Zone D of the above section, and occurring also in many of the previously
mentioned sections, lies from fifty to fifty-five feet below the “bone-bed”
or top of the formation and immediately above a very prominent fossil
Coral reef. The outcrop of this chert zone in Eversole Run is exceedingly
fine. (See Plate III). It will be observed, however, that there has
been a rapid decrease in its thickness, as compared with sections farther
south. This thinning out continues northward until two miles above
the Girls’ Industrial Home at Rathbone, Delaware county, no trace of
it can be found, but at Robinson’s lime-kiln (now abandoned), one mile
south of the Rathbonebridge and on the east bank of the Scioto River, the
zone measures four feet. From thence southward it gradually increasesin
thickness until at the section exposed during the construction of the Co-
lumbus Storage Dam, it has attained the maximum measurement of nine
and one-third feet. This zone also forms the floor of the western part
of the Columbus Stone Company’s quarry at Marble Cliff, but at that
point it passes under cover and is lost to observation.

Outcrops of this chert are abundant along the Scioto River and its
tributaries from Columbus northward as far as the zone extends. Per-
haps the most noted of these is that on the east bank of the river at Dub-
lin, from which locality many of the species figured and described by
James Hall and R. P. Whitfield were collected. Orton discusses this
zone! in connection with his Corbin’s Mill section, and Winchell calls at-
tention to it in his “section near the south line of Delaware county,™
but his No. 2 includes rather more than is here considered a par$ of this
zone. Some distance below the beds under discussion, occur scattered
masses of chert which from their mode of occurrence and scarcity of fos-
sils, are easily distinguished from the upper and more definite zone. It
is this lower and almost non-fossiliferous chert which occurs along Mill
Creek at Bellepoint.?

The best outcrop of this chert zone, 8o far as a collecting ground is
concerned and also as a typical exposure, although slightly diminished
in thickness, is at the foot of Robinson hill on Eversole Run. (See Plate
II1.). Here the zone has a thickness of five and five-sixths feet, consist-
ing of the usual cherty layers alternating with rather thin limestones as
follows:

Inches.
10, Gray chert and grayish brown limestone inter-
mingled «..viiiiiiiii i 3
9. Grayish brown limestone.......covveieiiieninaes 3
8. Gray chert and grayish brown limestone......... 3
7. Grayish brown limestonc......covveviirviiaenan. )
6. Gray chert imbedded in grayish brown limestone
but mostly chert which is very fossiliferous.... 12
B. Grayish brown limestone....c.coevviiiiiiiiiieens 2

Iseol. Surv. Ohio, Vol. 111, 1878, p. 605.
ldem, Vol. 11, pt. 1, 1874, p. 297. Mdem, p. 298.



PLATE IIL

The outcrop of the chert or Gastropod zone in the Columbus limestone at the
foot of Robinson’s Hill, along the north bank of Eversole Run, Delaware County.
(Pnoro py J. E. HYDE.)
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- A . . Inches.
Gray chert with some grayish brown limestone...

Grayish brown limestone.......c.covevvieeinn.n, 12

Gray chert imbedded in grayish brown limestone 7

Hard crystalline grayish brown limestone with a
few nodules of gray chert in the upper part... 14

The chert occurs mostly as concretionary masses imbedded in the
limestone, but sometimes these become so numerous as to practically
exclude the latter and form more or less continuous layers of chert alter-
nating with limestone. Much of the chert is hard and flint-like, but
some of it, especially where much weathered, is soft and even chalky in
appearance.

By far the greater majority of the fossils were obtained from No. 6
of the above section, and likewise No. 1 is especially rich in fine speci-
mens of Meristella nasuta, but since most of the specimens were also
found to occur in the other portions of the section, the fauna is given
together for the whole zone. The fauna is rather remarkable in that
many of the species are somewhat under size, but they are all well pre-
served, and show the smallest external markings excellently, and in some
cases even traces of the original color. It is unfortunate, however, that
they are frequently much cracked and broken. Perhaps the most re-
markable feature about the fauna is the number of Gastropods which it
contains. :

The chert occurring below the Coral zone of this vicinity, is also of
a gray color and fossiliferous, but it differs from that of the true chert
zone in its mode of occurrence and in its fauna. It is found scattered
irregularly through the limestone, and its meager and poorly preserved
fossils cannot be classified as a Gastropod fauna. As the true chert zone
(D) disappears, this lower chert becomes more prominent, but never
assumes the definite character of Zone D. This part of the formation
may also be seen in an excellent cliff on the east bank of the Scioto just
opposite the mouth of Eversole Run.

A short distance above the Cox and Thomas mill, and about one and
one-half miles south of Bellpoint, thirty-one feet of the massive brown
limestone forming the lower part of the Columbus limestone outcrops
in a cliff on the west bank of the river. This is'capped by three and
three-quarters feet of brown limestone, which is but a mass of Corals.
In the field near by these are weathering out and lie strewn over the
ground much like one might expect to find the fragments along a present
day reef. These specimens, however, are not well preserved, and much
difficulty was experienced in attempting to identify the fragments picked
up. Among the abundant forms, however, the following may be rec-
ognized:

Cladopora tela (?) Davis

Cyathophyllum multigematum (?) Davis
Diphyphyllum stramineum Edwards and Haime

&
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Diphyphyllum strictum (?) (Edwards and Haime)

Favosites emmonsi Rominger

Favosites hemisphericus (Troost)

Zaphrentis gigantea Edwards and Haime .

Bellepoint.—This village is located at the junction of Mill Creek
and the Scioto River in Delaware county. Opposite the mouth of Mill
Creek is an old quarry and a small run. These, combined with the bold
cliff-like river bank give the following section.

Ft. In.
8. Soil and drift...ccveeerriiiiiiiiaainiinns 2 0
Columbus limestone.

Ft. In.

7. Zone F. Thin layers of gray limestone

much weathered. It carries the Spirifer
gregarius fauna .....cociiieiieiieion.. 1 0

6. Zone E. Very fossiliferous massive gray
limestone ....c.ceecceecccrsennnoccans 17 6

5. Zone D. Eversole chert wanting..........

4. Zone C. Brown limestone containing nu-
merous Corals ...coiviieeniiianiannnn 5 4

3. Zone B. Massive brown limestone with
little or No cherteeeeeeeeerneennnnanns 6 0

2. Massive brown limestone with irregular
pockets of fossiliferous gray chert 5 4

1. Massive brown limestone with oblique

joints and showing little or no
bedding to Scioto River level...... 10 8

The following is a list of the fossils obtained here:

Syringopora tabulata Edwards and Haime.............. B
Zaphrentis gigantea (?) Rafinesque............cevvvnee B,C
Fenestella erectipora (?) Hall........... feveanesananns B
Fenestella 'sp. «vvveeiiveiiiieeiineeentrecieeaniecanaes B
Nemataxis fibrosus Hall..ovooverrerrninenieeeiannnens B
Atrypa reticularis (Linnzeus)...ceevevrireienininennnns E
Meristella Sp. +eveeerrinrreritereniiinieiiiieniinans .. B s
Schizophoria propinque Hall.«.ovviviiniirerinineninas E
Spirifer divaricatus Hall.....oovviviiniiiiiiiinnnn, E
Spirifer gregarius Clapp...ccoveveiririieirniinnnennns EF
Spirifer macrothyris Hall....oooviiviiiiiiniiinenn, E
Stropheodonta hemispherica Hall...............co0eet E
Strophonella ampla Hall ..covvveiiiniiiiiiiiinenienns E
Conocardium cuneus (Conrad) «.oevvvevevinniannnnnnes B,E
Modiomorphia concentrica (Conrad).......cccevvnuennnn E
Plethomytilus ponderosa Hall.......c.ooviiieeeniann, E
Bellerophon pelops Hall...ooveevienniinnnana., Ceeeraas E
Pleurotomaria lucina Hall........... et iereeeeea. E
Pleurotomaria sp. «cecveveenes Ceeteerienneeneesaeenonn B

Coleolus crenatocinctus Hall................ ereees ee.. E
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Orthoceras ohioense Hall ...vvvvvriiiiieeniiiiinnas E
Orthoceras thoas Hall...cvvoveiinieniieiennnennennannns E
Coronura diurus (Green)....ooveeveriiiiiianreneinnnn, E
Phacops cristata Hall..........ccoeviiiiiiiiiiiiaiinn, E

The complete absence of the chert zone at this locality is perhaps
the most important feature of the section. It is true that this particu-
lar portion is not well exposed where the section was measured, but just
north of the bridge over the Scioto, and on the same side of the river, is
an old quarry in which the base is formed by the Coral zone. The lime-
stone above it contains no chert, although it does appear to have at
least a part of the chert zone fauna.

‘Winchell says that “the water in Mill creek, at Bellpoint, is on No.
3 of the * * * section taken near the county line,' and has
excavated a channel in it to the depth of fifteen feet, * * *
Above these layers is a thickness of twelve feet of cherty beds.’””> These
‘“‘cherty beds’’ are represented by numbers 2 and 3 of the section given
above and are not Zone D of the General Section. This is easily deter-
mined by the mode of occurrence of the chert, its relation to the Coral’
zone, well shown here, and by the character of the rock within which it
is imbedded, as well as its meager fauna. The amount of chert is rela-
tively small and most of it is quite soft and chalk-like. It is found in
pockets scattered more or less irregularly through the massive brown
limestone below the Coral zone. Its fauna is small compared with that
of the Eversole chert zone, and the specimens are frequently too poorly
preserved to be definitely identified. Probably the best exposure of this
chert is at the western edge of the village on the north side of the Mill
Creek road. Here during the last few months of 1905 a small quarry
was opened and the stone crushed for road material. The pit is entirely
in the lower portion of the Columbus limestone, and there is exposed
thirteen feet of dark brown limestone, with irregular pockets of soft
white chert, capped by one and a half feet of brown limestone, which is
best described as a mass of Corals.

Near the bridge across Mill Creek, one mile west of Bellepoint, is a
prominent bluff on Mr. Cole’s farm. Here the base of the Columbus
limestone is shown near the level of the stream. The combined section
of this bank and the small quarry and run in the immediate vicinity to
the south, gives the following:

Columbus limestone.

6. Zone E. Rather massive gray limestone o
weathering into thinner beds and quite
fossiliferous ...eeevveeerienrenennnnnn 5 3

S. Zone D. Wanting «+..ovvvvniniinnnennens

See p. 62 of this report.  3Geol. Surv. Ohio, Vol. 11, pt. 1, 1874, p. 298.
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Ft. In.
4. Zone C. Massive brown limestone contain-

ing numerous Corals, among which the

abundant forms are Favosites hemispher-

icus, Zaphrentis gigantea, Diphyphyllum

simcoense, Favosites goldfussi, etc. An

excellent outcrop of the fossil reef..... 5 5
3. Zone B. Massive brown limestone contain-

ing some Corals,Favosites maximus, etc 30 4
2. Zone A. Conglomerate composed of water-

worn pebbles of Monroe limestone im-

bedded in a matrix of brown Columbus

HMesStone ..vvvvevrreneneennsnsaannans 1 6

Monroe limestone.

1. Fine grained drab dolomitic limestone show-
ing a laminated structure. This rock con-
tinues to the bottom of Mill Creek
channel ............ N 2 0

In discussing his section measured at this place, and which will be
found to differ materially from the one given above, Winchell calls at-
tention to the relatively constant horizon of the Coral zone, and to its
occasional non-fossiliferous character; but he goes on to say that ‘“No.
2 of this section embraces Nos. 2 and 3 of the section at the south county
line in the east bank of the Scioto. The thin cherty layers are not so
well defined as usual, and the thickness of both is somewhat reduced.’’!
If this were true it would mean that the Eversole chert zone normally
occurs below the Coral zone. It is a fact that there is frequently a thin
. layer of Corals lying immediately above this chert, but it has never been
found to exceed about eight inches in thickness and often disappears
within a few feet. Numerous sections, however, throughout Franklin
and Delaware counties prove that the order given in the General Section
is correct, and that the chert at the Franklin-Delaware county line, if
it has a representative at Bellepoint and vicinity, is equivalent to the
few layers of massive limestone overlying the Coral zone. The key to
~ the problem is found in Eversole Run, Where all of these zones occur in
their true relation to each other.

Klondike Quarry.—This is located near White Sulphur station on
the Big FFour Railroad five and onc-half miles west of Delaware, and two
miles above Bellepoint. Wild Cat Run, which enters the Scioto River
from the east, passes through the quarry. The section given below is
of all the rocks exposed along the run:

Delaware limestone.

. . Ft In.
11, Scattered outerops of blue limestone and in-

cluding the small quarry at the top. In
all probability including Zones 1, J and
) QETTIR 171 < S 20 0

" \Idem, pp. 299, 300.
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Columbus limestone.

10.
9.
8.

7.

w o

1.

Zone H. “Bome-bed” ......cccivvviunnnn.
Rather massive bluish gray limestone...
Zone G. Massive gray limestone, very fos-
siliferous ..eeiiiiiiiiiiiiiieiiiieaas
Zone F. Massive gray limestone containing
abundant Spirifer gregarius............
Zone E. Massive gray limestone forming
the base of the quarry.............
Massive gray limestone shown on the
right bank of the run..............

Zone D. Wanting ..oovvviiniiiiniinnnens
Zone C. Brown limestone containing numer-
ous Corals .vievviiiiiiiiinerennnnns
Zone B. Brown limestone weathering gray.
It consists of irregular beds from six
inches to one foot in thickness, shows

a somewhat pitted structure, and contains
some calcite crystals......ooviiniennnn
Covered to Scioto River level..............

10

16

75

In.

4
3

This section, combined with the preceding one on Mill Creek, gives
practically the entire Columbus limestone, although it does not measure
up to the average for Franklin and Delaware counties.
the chert zone is again noticeable.

Only a few species were collected at this locality.

Diphyphyllum simcoense Billings
Favosites goldfussi d’Orbigny
Stromatopora ponderosa Nicholson
Nucleocrinus verneuili (Troost)
Chonetes mucronatus Hall
Delthyris consobrina (d’Orbigny)
Nucleospira concinna Hall
Schizophoria propinque Hall
Spirifer gregarius Clapp
Spirifer macrothyris Hall
Conocardium cuneus (Conrad)
Modiomorpha cencentrica (Conrad)
Callonema lichas (Hall)
Coronura diurus (Green)

The absence of

The Klondike quarry occupies the place whei‘e the Colvin lime-kilns

were formerly located.!

Since that time the rock has been extensively

removed, the lower part being burned for lime, while the Delaware is
crushed and shipped for road material.

The dip of the rock strata southward is greater than the gradient of
the Scioto River, hence to the north the stream is flowing on older and

1See Prof. Winchell’s section, Geol. Surv. Ohio, Vol. II, pt. 1, 1874, p. 295.
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older strata. There are still some Devonian outcrops along the river to
the north of Klondike quarry and on the hills of the east bank the Colum-
bus limestone has been quarried and burned for lime, but scarcely a
mile above White Sulphur station the river is flowing on the drab lime-
stones of the Monroe formation. A half mile below Warrensburg the
conglomerate of the base of the Columbus is excellently shown along
the road on the east bank nearly twenty feet above the river. A mile
north of Warrensburg the Scioto valley is broad and relatively flat; the
east wall of the pre-glacial Scioto valley, across which the river has been
forced, here retreats rapidly to the eastward, and no more important
sections occur near the river channel.

The Olentangy River is the most important tributary to the Scioto.
Northward from Columbus it too has a narrow valley with banks often
cliffi-like. Much of its outcrop is confined to the Devonian shales, but
there are some very important sections which expose a large part of both
limestones.

High Banks,—The Olentangy shale, the upper formation of the
Middle Devonian, forms the lower part of the cliffs along the east bank
of the Olentangy river at the boundary line between Franklin and Dela-
ware counties. Here the following section is exposed:

L T Y 1 { S 5 0

Ohio shale.

8. Black shales with some concretions and sev-
eral gray laycers. This is limited below

by a layer of large spherical concretions. 64 0
7. Fissile black shale.....oovviviiinineennn.s 21 4
6. Black shales with some spherical concretions 10 8
Olentangy shale.

5. Soft gray to bluish shales................ 4 4
4. Layer of flat bluish limestone concretions... 0 4

3. Bluish gray shales with some layers of black
shale «ivvieiiiiniiiiiiiiinennnnnn,s 6 4

. 2. Layer of flat bluish gray limestone concre-
BHOMS c v vvernetennenernneneennnrnnnns, 0 4

1. Bluish gray and brown shales to level of
Olentangy River «c.oovvvivvvnnnn..... 5 6

The Olentangy shale is exceedingly poor in fossils in central Ohio,
and here not a trace of animal remains was found.

Bartholomew Run*—This little stream is located a mile north of

1Idem, pp. 288, 289.
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the Franklin-Delaware county line, and enters the Olentangy River from

the west, heading near Powell.

here:
26. Soil and drift.....oociiieerrnnnnnnnnn.
Ohio shale.
25. Black shale with large spherical concretions
in abundance «...ceeiiiiiiiiiiiiiiaann
Olentangy shale.

24. Soft bluish shales, the upper part weathered
or leached to a yellowish color........

23. Layer of flat, more or less circular concre-
tions of blue limestone................

22. Soft blue shales with some brown layers...
21. Layer of bluish argillaceous limestone.....
20. Bluish shale with some thin bands of brown
or black ««.iveviriiiiiiiiiiiiiaiaan

19. Black shale resembling the Ohio shale. It
contains many fragments of fossil plants

18, Softblueshale.....ccveevueerernnnenennnnns
17. Black shale, cut into blocks by joints, and
containing some iron pyrites...........

16. Soft blue shale....vvvviieerssniceesnoenes
15. Two layers of blue limestone..............
14. Bluish green shales with thin bands of brown
shale «ivvvinieeiiinnneniieceenannnns

13. Purplish brown shales with some “worm”
trails in blue and fragments of fossil

plants ...ttt ittt it

12. Soft bluish green shales containing great
numbers of small limestone concretions.

11. Purplish brown shale with some “worm”
trails in biue through it and containing a

few Bryozoans.......coeeeeevniienianas

10. Bluish green shales, soft and gritless, show-
ing some “worm” trails......ceo0euuann

Delaware limestone.

9.

Zone M. Cherty bluish brown limestone
with “worm” trails penetrating it and
filled with the blue shales of the over-
lying formation. In the uppermost part
fish teeth and spines, more or less water
worn, are common. Some pebbles were
also found and iron pyrites is common. .
Very cherty bluish brown limestone.

Layers rather even and sparingly
fosSiliferous «veveveinenreiiinnnenn

Ft. In.

15 0

16 0
3 10
0 7
7 2
0 6
2 0
0 7
1 0
0 6
1 8
0 4
2 4
0 3
5 0
0 3
2 4
0 5

Following is the section of rocks exposed
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7. Zone L. Layer of granular limestone con-
taining numerous specimens of Hadro-
phyllum d’orbignyi. This zone contains
much iron pyrites which has weathered
to oxide at the surface. Many of the
fossils have been replaced by iron...... 0 8
6. Zone K. Massive blue limestone containing
very little chert...............ooiale 2 0
5. Thin bedded layers of shaly brown lime-
stone containing much black chert.. 1 0
4, Blue limestone containing iron pyrites
and black chert intermingled and
much contorted .......... ... 4 0
.3 Zone J. Rather massive blue limestone with
some black chert and some shaly layers 8 0
2. Zone 1. Thin brown calcareous shale with
layers of black chert................. 7 0
1. Brown limestone, somewhat shaly and
probably a part of the Delaware, to
level of the run below the highway
bridge .« iveiiiiiiiiiiiiiiiie 2 6

This is one of the few places where the contact between the Olen-
tangy shale and the Delaware limestone may be observed, and it is quite
probable that this will not remain free from the debris which is continu-
ally sliding down the shale cliff.

The fauna collected contains many of the most characteristic species
of the Delaware limestone.

Zones
Hadrophyllum d’orbignyi Edwards and Haime..........
Cystodictya gilberti (Meek) .. overvierrneiinenennanans KL
Trematella arborea (?) (Hall).ovoriveirvnenneaiiannnn L ’
Camarotcechia tethys (Billings)..ccoeeeeenenn. vesseesss L
Chonetes mucronatus Hall......cooviieniiiiinnes eeee LLLLM
Chonostrophia reversa (Whitfield)........c.oevievnntn. J,L
Eunella linckleni Hall............... eriieetre i, L
Leiorhynchus limitare (Vanuxem..........covivieennn. LJ
Leptena rhomboidalis (Wilckens)...c..oovevieneenann. J
Lingula ligea Hall.o.ooiuveiiiiiiiiiiiiiieinieanracnnas J
Orbiculoidea lodiensis (Vanuxem)......cocoeeiuenannnen I
Orbiculoidea minuta (Hall) ......c.coveiniiiiiiniiana.. I
Pholidostrophia iowaensis (Owen)......ccovueineinnnns L
Rhipidomella vanuexmi Hall.......c..coiviiainianne. K
Spirifer audaculus macronotus Hall.................... L
Spirifer macrus Hall...cooiviiiriiiiiiiiiiniieenenen. L
Stropheodonta demissa (Conrad)........ccveviinaaan. K,L
Stropheodonta hemispherica Hall ...........ccoeuniiii, LM
Stropheodonta perplana (Conrad).......c.vvuvveannnn, L
Glyptodesma erectum (Conrad) «ceeeveerevnrnianiiann. J
Platyceras erectum (Hall) .....cociiiiiiiaiaiaee, N |
Tentaculites scalariformis Hall ................0. cevees i)
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The layer containing Ligula ligea lies a little above the center of
Zone J, and contains this species in great abundance, and associated with
it is Glyptodesma erectum. 1t will be noted that both of these are strictly
Hamilton species.

Aside from the plant remains and few worm-like trails, little in the
way of fossils was collected from the Olentangy shale at this locality.
A fragmentary Pelecypod of undetermined genus, but probably a Nucula,
a single Crinoid segment, and a probably Bryozoan, constitute the en-
tire collection.

Deep Run.—This run enters the Olentangy River from the east,
about a mile and a half north of the preceding section, or two and one-
half miles north of the south line of Delaware county. Its gorge gives
a fine section of the Devonian shales and part of the limestones, showing
a full development of the Delaware.! '

Ohio shale.
Ft. In.
17. Black shale showing its characteristic nearly
right angled system of joints........... 56 0
16. Rather fissile black shale weathering brown
and containing some large spherical con-
cretions ....... ettt 21 4
Olentangy shale.
15. Soft bluish gray argillaceous shales. The
contact with the overlying Ohio shale
well shown..oveiiiiiiiiiiiiieninannns 4 0
14. Irregular flat bluish limestone concretions.. 0 4
13 Bluish gray shale with some thin layers of
brown shale ...socevvieeriinnninnnnnns 5 8
12. A rather definite layer of flat blue limestone
COMCTELIONS - cteve svencesoasnsanacnnss 0 2
11. Soft bluish shale.....cvvvviviinnerenrnnnns 1 0
10. Bluish argillaceous limestone.............. 0 4
9. Soft blue shale....ccvvvrrererrnrnnnnnnnns 12 0
Delaware limestone.
8. Zone M. More or less covered at contact
with the above shale. A brown limestone 10 0
7. Zone L. Layer of granular limestone con-
taining Hadrophyllum d'orbignyi........ 0 3
6. Zone K. Cherty brown limestone.......... 4 4
5. Bluish brown limestone alternating with
black chert and much of it contorted.. § 0

1See Dr. Prosser’s section, Jour. Geol., Vol. XIII, No. 5, 1905, pp. 430,
;gé. also Prof. Winchell’s section, Geol. Surv. Ohio, Vol. II, pt. 1, 1874, pp.
, 294,
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4. Zone J. Somewhat massive bluish limestone

alternating with black chert. Tentaculites
scalariformis is a very common fossil.. 4 10

3. Zone I (?) Brown shale alternating with black
chert. Somewhat folded............. 7 0

2. Rather massive layers of brown lime-

stone showing a tendency to split into

thinner layers. This rock resembles

. the deposit at the same horizon along

Bartholomew Run and there referred

to the Delaware, to which it probably
belongs «.ovvvviriiiiiiiiiiiiiiaans 6 7

Columbus limestone.

1. No distinct “bone-bed” could be found. Much
weathered very fossiliferous blue and
gray limestone to level of Olentangy
RIVEr +eviviirrrenrarerencenonannnannn 21 8

The fauna of this section was not collected.

Case Run,—On the same side of the river, and about one and one-
half miles further north, is the farm now controlled by Amelia Case!. A
small run passing by the house cuts a section which gives practically all
of the Delaware limestone, while farther up stream is an interesting cliff,
known as “Dripping Rock,” where the Olentangy and Ohio shales are
exposed. The loose material of this run furnishes one of the finest col-
lecting grounds known for the Delaware limestone.

Ft. In.
16. Black shale with some large spherical concre-

BIOMS «cevevee sonnoonsvenscannne veeana 27 8
Olentangy shale.

15. Bluish gray soft argillaceous shale......... 3 8
14. Layer of blue limestone concretions....... 0 3
13. Soft bluish shale......cvviverienreeeonnnns 3 6
12. Occasional flattened limestone concretions.. 0 4
11, Soft bluish shale......covviveeneernnennen 2 0
10. Layer of bluish limestone................. 0 4
9. Soft bluish shale mostly covered........... 21 0

Delaware limestone.

8. Zone M. Massive hard blue limestone with

but little chert..ceveveinniiinannnns 8 6
7. Zone L. Granular layer containing Hadro-

phyllum d’orbignyi. This zone is exposed

just below the barn................... 0 3

1See Prosser in Jour. Geol., Vol. XIII, 1905, p. 432, on which is the half-
tone shown in Plate iv.




PIATR IV

This illustration shows the thin bedded and cherty character of a large part of the Delaware lime-

stone along Case Run, Delaware County.
(Prorto By C. S. PROSSER.)
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6. Zone K. Layers of blue limestone, six inches o To-

in thickness, and thin shaly layers with
much grayish brown chert............ 7 6

S. Thin bedded blue limestone with some
chert .c.ciiiiiiniiiiriinnnneennnns 3 6

4. Zone J. Massive bluish brown limestone
with no cherte.ooevveennineneennaennn 2 0

3. Thin shaly brown limestone alternating
with layers of black chert.......... ) 10

2. Thin bedded brown limestone with some
irregular nodules of chert.......... 2 0

1. Zone I. Thin bedded blue limestone to bot-
tom of run at highway bridge......... 3 8

Most of the following collection was made from the loose material
near the highway bridge, hence no horizon can be assigned to it, although
it is eertainly all from the Delaware limestone.

Aulopora serpens Goldfuss
Zaphrentis sp.

Hadrophyllum d’orbignyi Edwards and Haime
Cystodictya gilberti (Meek)
Monotrypa tenuis (Hall)
Amboceelia umbonata (Conrad)
Camarotcechia prolifica Hall
Chonetes muycronatus Hall
Chonetes scitulus Hall

Cyrtinia hamiltonensis Hall
Delthyris consobrina (d'Orbigny)
Eufiella linckeni Hall
Leiorhynchus limitare (Vanuxem)
Leptena rhomboidalis (Wilckens)
Lingula manni Hall. ’
Martinia maia (Billings)
Orbiculoidea doria (?) (Hall)
Orbiculoidea lodiensis (Vanuxem)
Orbiculoidea sp.

Orthothetes pandora (Billings)
Pholidostrophia iowaensis (Owen)
Productella spinulicosta Hall
Reticularia fimbriata (Conrad)
Rhipidomella vanuxemi Hall
Rhipidomella sp.

Spirifer macrus Hall

Spirifer sp.

Stropheodonta concava (?) Hall
Stropheodonta demissa (Conrad)
Stropheodonta perplana (Conrad)
Aviculopecten cleon Hall
Aviculopecten princeps (Conrad)
Glyptodesma erectum (Conrad)
Nyassa arguta (?) Hall

-8 G
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Paracyclas lirata (Conrad)
Platyceras dumosum Conrad
Platyceras erectum (Hall)
Platyceras sp.

Proetus sp.

A striking feature of this outcrop is the shaly character of a large
part of the Delaware limestone. (See Plate I1V). This same condition
may be observed at many of the outcrops along the Olentangy River.
Also there is a tendency for the lower layers of the formation to become
more massive, although they still carry the Marcellus fauna.

Harter Run.—This run is located just across the river and a half-
mile south of the one previously discussed. It is a mile south of Liberty.
Church and scarcely two miles above the Powell road. There are some
very good outcrops along this stream, but the section possesses interest,
particularly because of the large amount of Columbus limestone here
exposed. It is near the crest of one of the larger of the small east and
west anticlines which affect the rocks of the southern part of Delaware
county.

Delaware limestone.

Ft. In.
6. Thin bedded brown limestone alternating

with layers of black chert. Scattered
outcrops belonging to the two lower zones
of this formation ....cccvveiiiiiiiinnn. 15 0

Columbus limestone.

5. Zone H. Actual contact covered but somec

of the loose blocks show an excellent

“bone-bed” ..ccvvveiirnieiiiriinnnaness

4, Bluish gray Crinoidal limestone in even
JAYErS veevne cvueniananranaiaaanas 10 0

3. Zone G. Scattered outcrops of massive gray
JIMEStONe +evve coverenannrernnsenacens 19 [

2. Zone F. Rather massive gray limestone con-
taining Spirifer gregarius.............. 3 4

1. Zone E. Massive gray limestone partly cov-

ered and much weathered in the cliff

near the road at Mr. Harter’s residence.

Bottom of section at the base of the rocks
at the highway arch.................. 18 0

The following species were obtained along this run.

Zones
Cyathophyllum rugosum Hall..........cooiiiiiiiiii.l, H
Nucleocrinus verneuili (Troost)......ooovviiiiiiiiiii. H
Atrypa reticularis (Linnzus)....c.coovviiieiainen. .. FG
Camaroteechia tethys (Billings)....ccoevvvniaiaiiiaa,, H

Chonetes mucronatus Hall...oooviiineiiiiiiiiiiiiina G H
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Zones
Delthyris raricosta Conrad.......coooveeiieiiiennennn.
Eunella linckleni Hall. o covviiiineiieiiininiiiianeanns H
Leptena rhomboidalis (Wilckens)...covvuveniiiiiinns H
Martinia maia (Billings) ... ceeeereniiinriiiiiiiiaa, 1
Schizophoria propinque Hall.......coooiiiiiiiinane. H
Spirifer acuminatus (Conrad) .......coovvuuianineninn, H
Spirifer macrus Hall coovviiiiiiiiiaiiiiiiieeannnne, H
Spirifer gregarius Clapp...ccetvrvrerenerareiacanenenss F,G
Stropheodonta hemispherica Hall..............coiuie, G H
Stropheodonta perplana (Conrad) «..cccvvneiinenennss H
Aviculopecten cleon Hall.......covivvieiiiiaiiiiian.. H
Conocardium cuneus (Conrad).......coevvvuiivieinnnn, G
Limopteria pauperata Hall...........coviviiiieiiieen. G
Paracyclas elliptica Hall....ooieiiiniiniiiniiiennens, .G
Euomphalus decewi Billings........cocveiiiiiiieeni., G
Loxonema pexatum Hall................... P G
Pleurotomaria lucina Hall .....cviiiiiiiiiiiinnienens G
Turbo shumardi Verneuil. ...cvveevereienrnenennennns G
Tentaculites scalariformis Hall ...............cooii.. )31
Gyroceras columbiense Whitfield....... cereseiieaeraeans G
Gyroceras cyclops Hall.....coviiviiiiiiiiiiiniiannan, G
Chasmops calypso Hall.....oveiiiiiieieiiniiniinennns H
Phacops cristata (?) Hall....oovvuviiiiiiiiiiinnninn.. H

A few years ago this run found a subterranean outlet, so that the
lower part of its course is now dry most of the time. Underground
drainage is quite common in areas where the Devonian limestones form
the bed rock. The caves, sinks and big springs along the Scioto Rver
north of Dublin are excellent examples of this phenomenon. Some of
these, as for example, those on the John Dun farm just south of Deer
Run, are large enough to admi the body of a man, and one may crawl
for many yards without meeting any serious difficulty. A similar, though
leesextensive, set of sinks occur in the vicinity of Bellevue in the north-
ern part of the state. The courses of these underground streams are
controlled by the directions of the master joints, and it seems quite prob-
able that these same factors have had a considerable influence even on
the surface drainage.

Lewis Center.—The run which flows westward to the Olentangy
River from this stop on the Columbus, Delaware and Marion Electric
Railroad, cuts a fine section in the Devonian shales, and the larger part
of the Delaware limestone, as follows:

Ohio shale.
Ft. In
23. Black shale with some spherical concretions
and some iron pyrites concretions. Also
confains some fossil plants............. 35 0
22. Soft gray shales with some black layers in
the UPPEr Part.eceereereineroerrsonss 10 0

21. Black shales with spherical concretions..... 25 0

sz a




BULLETIN No. 10

Olentangy shale.

Ft. In.
20. Soft blue shale..vvvcvvreiieennnenteeennnns 3 4
19. Layer of flat blue limestone concretions. . ... 0 7
18. Soft greenish blue shale............vvnnns. 3 2
17. Layer of irregular flat limestone concretions
and much iron pyrites................. 0 3
16. Soft bluish green shales......c..cvviuvuunns 3 0
15. Layer of blue limestone......ccevevvvuennns 0 5
14. Soft bluish green shales with some layers of
brown to black shale.................. 16 0
13. Layer of flat irregular limestone concretions 0 7
12, Soft bluish green shales.................. 1 6
11. Layer of irregular flat limestone concretions 0 4
10 Soft bluish green shales.........c..covevunen 2 0
9. Layer of argillaceous blue limestone....... 0 6
8. Soft bluish green shales, partly covered.... 8 0

Delaware limestone.

7. Zone M. Bluish brown, rather massive lime-

StONE +vevererennnnns Ceerecesariaennas 9 6

6. Zone L. Granular limestone containing
Hadrophyllum d'orbignyi «.......o..... 0 3

5. Zone K. Fossiliferous bluish brown lime-
StONE tevenvconrencavneonansssenananns 0 10

4. Granular Crinoidal limestone with some

fossiliferous gray chert. Corals
plentiful ........ccoiiiiiiiiiit, 1 3

3. Layers of brown limestone and black
chert much intermixed and contorted 3 0

2. Bluish limestone alternating with black
P 113 « 4 0

1. Zone J. Massive blue limestone quite fossil-
iferous to the level of Olentangy River. 5 4

The fauna collected from this region is as follows:

Zones
Favosites emmonsi (?) Rominger.........ocoieinuins K
Hadrophyllum d’orbignyi Edwards and Haime.......... L
Heliophyllum halli Edwards and Haime................ K
Zaphrentis Sp. «.eveeeerererieiteriaiitaitiioitseniecans K
Cystodictya gilberti (Meek)..ocveeveiniiniiiinninans, LM
Fistulipora vesiculata Hall and Simpson «............. L
Fistulipora Speeceeecuieernereeeneeiereennnenncennonnns L
Atrypa reticularis (Linnaus)....ovvevireiiiiiinna.n. LM
Camarotcechia billingsi (?) Hall..cooveevniiiniiaaes K.
Camarotcechia tethys (Billings)..cc.ovevvinnnn teeasenns K
Camaroteechia Sp. ceve ceve vees vere vees sues sensenns K
Chonetes mucronatus Hall-cevvvriiiiiiiiieeeinnnenass KM
Cyrtina hamiltonensis Hall........ocoovviiiiininan., K
Delthyris consobrina (d’Orbigny).....covvevviiiiinenns L
Leptena rhomboidalis (Wilckens)«.oeoveevnvieiuinenes, K

Pholidostrophia iowaensis (Owen)....cccvveiiiansn ... LM
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Zones
Productella spinulicosta Hall..........ccceeiaiiiianns
Rhipidomella vanuxemi Hall.........coooviiiiiiieiiians KM
Spirifer audaculus macronotus Hall.................... K,L
Spirifer sp. - cciiiiiiii it it i K,M
Stropheodonta concava Hall.....cvavveennainnieninns, L
Stropheodonta demissa (Conrad)......covevvevveennenn K,LM
Stropheodonta perplana (Conrad) .....coieevnevcnnnnn. KM
Aviculopecten princeps (Conrad)......covevevvninnnn. K, M
Conocardim SP. «vevevrrrerirririnnrisiierorrensnnnes L
Glyptodesma erectum (Conrad)........c.covvvevinnnnnn, K
Grammysia bisulcata (Conrad).....c.oevvveueiannnnnnns K
Grammysia ovata Hall. ....oovviiiiiiiiininieiinenne K

At Liberty Church, which is just across the river and a little south,
there is rather more of the Delaware shown. In the run at that point
the shaly lower layers of the formation are exposed, and below these are
again found the heavy beds which seem to intervene between it and the
underlying formation.

North of this locality there are numerous outcrops of Middle De-
vonian, but they are hardly as good as that just given and practically
duplicates of it in the kind of rock outcropping. One of the better of
these sections may be found along Welsh Run, which is on the east side
of the Olentangy River and about half way between Lewis Center and
Stratford. Here there is an outcrop of thirty-five feet of the Delaware
limestone, which is succeeded by a partly covered section of Olentangy
shale, and then by an excellent outcrop of the Ohio shale.

Stratford.—The village of Stratford is located three miles south of
Delaware. Here the Olentangy River is flowing on strata belonging to
the Delaware formation. Several quarries have been opened in this vi-
cinity, but none are being worked at the present time (1909). The
limestone is in general more massive and contains less chert than it
does farther south, and hence has furnished some excellent building stone
for local use. The limestone shows a number of small folds.

The following section is exposed in the quarry by the school house
north of the village and in the river at that point.

Delaware limestone.

Ft. In,
15. Crinoidal blue limestone................... 1 2
14. Layer of white chert............... ... ... 0 3

13. Granular masses, of inconstant occurrence

along the south side of the quarry, carry-

ing an abundance of Hadrophyllum d’or-

bignyi. This layer is also well filled with

fish teeth and spines. Doubtless the Zone

L of the General Section............... 0
12. Cherty layers alternating with blue limestone 4
11. Rather massive hard blue limestone weather-

ing into thin layers...........ccoiuints 1 9

lh‘m
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10. Brown shaly limestone, quite fossiliferous.. Flt‘ 15.
9. Thin bedded blue limestone............... 0 9
8. Shale parting «..ceevveeionnricnencananss 0 2
7. Blue limestone with much bluish white chert

and shaly partings ....cccvveiiiiinnnnn 1 6
6. Rather massive bluish brown limestone with

some Chert «ceevvveinerenececennnnanns 2 6
5. Blue limestone with a conspicuous concoidal

fracture, some bluish white chert and

shaly partings ...coeveeiiiiiniereennns 1 6
4. Impure blue to brown shaly limestone....... 0 8
3. A rather massive rough blue limestone,

marked with various trails and especially

“Spirophyton cauda-galli” ............. 0 10
2. Impure shaly blue to brown limestone...... 0 10
1. Thin bedded weathered bluish limestone ex-

posed in the river bed......... .. ... 1 6

It is quite probable that this section extends down nearly to the Co-
lumbus limestone, as a few blocks from the deeper part of the river ap-
pear to belong to that formation. The lower part of the section does
not show the same shaly character that is observed in the Franklin county
sections, but the fauna is suggestive of the same horizon. Even No. 10
of the section carries a Leiorhynchus, which is probably L. limitare.

The following is the fauna of this locality:

' Horizon.
Hadrophyllum d’orbignyi Edwards and Haime........ 13
Chonetes deflectus Hall.....covieeiiiiiiiiiiiiiiaan, 6,10
ChONEtes SP. «.eerereceneraneseeereensenssnssnsoneans 1
Chonostrophia reversa (Whitfield).......... PR 1,3
Cyrtina hamiltonensis Hall.......c.ooiaiiiiiiiiiienn, 3

. Delthyris consobrina (d’Orbigny)...cceoueeniviiainnnnn 1,2,4,5,6, 10

Leiorhynchus limitare (?) (Vanuxem)..........cc... 1,310
Leptena rhomboidalis (Wilckens)......oevvvinninansn 12,15
Lingula manni Hall...ovvivinniiiiiiiiiinniieienn, 10
Lingula sp. «cvvevietiiiireiieiinesintennnssnnsennns 10
Martinia maia (Billings) .. .voivieireiiiiiininnnns 3,4,10
Orbiculoidea lodiensis (Vanuxem).......coovvueeninnn 10
Orbiculoidea doria Hall. .o vvviriiiiniineieinennnes 10
Rhipidomella vanuxemi Hall..........cooiviiiiiiiaes 13
Spirifer Sp. «ecevetiiiiiiiiieiiiiii it iiii e 10
Stropheodonta demissa (Conrad)....cceeevvvueeennanns 10
Stropheodonta hemispherica Hall........ Ceeesiineaens 15
Strophcodonta perplana (Conrad).......ovnvveineninnn 6,13
Glyptodesma erectum (Conrad)......coevvuenneennanas (]
Grammysia bisulcata (Conrad).......cceviieiinnnnannn 6
Pterinea flabellum (?) (Conrad).....ccovviiuvennnnn 6
Sphenotus cuneatus (Conrad)...veviviiiiiieiiiiennes 6
Platyceras erectum (Hall)......c.ooviiviiiiiianiiiie, 6
PlatyCeras SP. «eeeeveeeenrasnsnssacnssssasacasnaranns (]

Tentaculites scalariformis Hall............ccoiiiians 35,0 7
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Delaware.—As far as the limestone is concerned, Delaware Run, at
the point where it is crossed by the Hocking Valley Railroad, is the one
important locality in this city. Campbell’s quarry, on the east side of
the railroad tracks, is the older of the quarries, and perhaps the more
interesting since it has furnished the stone for the construction of many
buildings in the city, and is the locality from which a number of types
have been collected. The rock is much less shaly than is usual to the
south, and contains but little chert. Near the west side of the quarry
there is a fault having about six feet vertical displacement and passing
to the south into a distributive fault of greater complexity. The line of
fault (strike) runs nearly north and south.

The following section was measured along the southeast side:

: Ft. In,
12. Soil and drift..cccvveeeinniiiierinnenranes 5 0
Delaware limestone.

11. Thin bedded Crinoidal limestone having a

grayish brown color.....c.coivnanns 2 0

10. Layer of fossiliferous grayish white chert.. 0 2
9. Thin bedded more or less granular bluish
limestone containing Crinoid fragments
and Hadrophyllum d'orbignyi. (The Zone

L of sections farther south)........... 2 0

8. Thin bedded bluish gray to brown limestone 3 8

7. Several layers of rather pure blue limestone 1 8
6. Blue limestone with much bluish black chert

imbedded in it.cccveveireiinninaanas 1 6
5. LEven bedded blue limestone in massive layers

from four to twenty inches in thickness

and containing very little chert........ 8 9
4. Soft bluish limestone containing much white

chert., The limestone weathers into a thin

shaly clay-like mass releasing the chert. 1 0
3. Rather massive blue limestone in layers

from six to fourteen inches thick and

containing little or no chert............ 5 4
2. Soft shaly blue limestone, very fossiliferous 0 6
1. Two layers, each two feet, of blue limestone

with a thin parting of soft shaly material

much like No. 2...ciiiiiiiiininnannn, 4 0

An attempt to locate, here as at Stratford, the various zones recog-
mzed further south, was not very successful, hence they have been
omitted from the ssction in both cases. It seems quite probable, how-
ever, that the bottom of the quarry is not far above the ‘“bone-bed” or
top of the Columbus limestone.



88 BULLETIN No. 10

The following species were found here:*

Horizon,
Hadrophyllum d’orbignyi Edwards and Haime........ 9,10
Orthopora regularis Hall......coovievnaaant. PO 2
OrthOPOTa SP. «vveevrreeenernranncnssontansneeennans 2
Chonetes mucronatus Hall....oovvieiiiiiiiiinnnns 2,5
Chonostrophia reversa (Whitfield)...................
Delthyris consobrina (d'Orbigny)........ccvevvvnnees 1,23 4
Leiorhyhchus sp. «cvvvviieiiiiiiiiiiiiiiinnaeian, 1
Leptena rhomboidalis (Wilckens).....ocvvueiineenne. 1,3,6
Spirifer macrus Hall......... ...l 4
Tentaculites scalariformis Hall..................oo.t. 2,3,4,6
Onychodus sigmoides Newberry......coooveiiienaan, 3

In addition to these, fragments of plants and fish bones are com-
monly found. It was from this locality that many of Newberry’s types
were taken. -

Another section at this city, of scarcely less importance, is the cliff
of shale along the east bank of the Olentangy River a quarter of a mile
below the Big Four Railroad bridge. This is Winchell’s type section
for the Olentangy shale (see Plate V), since it is the one mentioned by
him in naming the formation,* and a very exact section of which is given
in connection therewith.

The following measurements were made towards the south end of
the cliff:

Ft. In.
22. Soil and drifte.ceveveieiiiiiiiiiiniioans 3 0
Ohio shale.
+ 21. Badly weathered and much altered black shale 8 0
20. Black shale with some large more or less
spherical concretions and some thin are-
naceous layers at the contact below..... 22 0
Olentangy shalc. -
19. Soft blue argillaceous shale............... 2 4
18. Horizon -of discontinuous layer of flat blue
limestone concretions ..........c.e.... .. .o
17. Soft argillaceous blue shale with a few thin
layers of brown to black shale......... 5 4
16. Soft argillaceous blue limestone........... 0 4
'15. Soft blue shale..covvviiiiiiiiieiiiiiannn. 1 4
14. Brown to black shale with an occasional blue
trail In It. ...ttt it i 0 4
13. Argillaceous soft blue -shale............... 1 0
12. Layer of brown to black shale with blue trails 0 1
11. Argilaceous soft blue shale............... 2 6
10. Layer of brown shale with markings of blue 0 1

1See Dr. Bownocker's list of species collected and section of rocks at this
locality. Bull. Sci. Lab. Den. Univ., Vol. XI, 1898, pp. 22, 23, pl. IV.
Geol. Surv. Ohio, Vol. 11, pt. 1, 1874, pp. 284, 285, 287.




PLATE V.

The Olentangy shale at N. H. Winchell's type section, along the cast bank of the Olentangy River
at Delaware. The illustration shows the layers of limestone and the flat concretions so common in the
formation. These limestones contain a few poorly preserved fossils,
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Ft. In.
9. Soft blue shale with a half dozen or more

thin layers of argillaceous blue limestone,

and an occasional flat limestone concre-

tion near the base. Two feet seven inches

above the base of this zone there is a re-

markable bed of Crinoid fragments about

midway along the cliff. It forms a lens

of limestone with a maximum thickness

of five inches and extends along the cliff

for a distance of thirteen and one-half
- D L SO e 4 10

8. A persistent layer of flat limestone concre-
BIOMS evrevnneeeennnsanranneascanssns 0 8

7. Soft blue shale with an occasional flat disc-
like concretion ..........ciiiiiiiian.. 1 6
Persistent layer of disc-like concretions..... 0 4

Soft argillaceous blue shale with several dis-

continuous layers of disc-like or flat con-
Cretions «-eveececees cunn teetetanaans 3 0

4. Rather definite layers of flat irregular lime-
StONE CONCTEtIONS +evvve covnrvoncannns 0 5

3. Soft argillaceous blue shale with a few rather
irregular blue limestone concretions..... 3 4

2. Argillaceous blue limestone breaking with a
very irregular and concoidal fracture... 0 4

1. Soft argillaceous blue shales tending to be
massive, to level of Olentangy River... 0 4

2

About a hundred yards down stream from the base of this section
the Delaware limestone outcrops in the bottom of the river, the covered
interval being probably three feet.

As usual with the Olentangy shale in central and southern Ohio, -
fossils are rare and in the main, poorly preserved. Aside from the local
layer meade up of Crinoid stems and fragments, included in No. 9 of the
above section, the following fauna was collected:

Meloerinus sp.
Leiorhynchus sp.
Orbiculoidea sp.
Pleurotomaria sp.
Orthoceras sp.

As poor as this fauna is, and as scarce as the specimens are, it is
still a fairly good forecast of the rather rich fauna of these beds to the
north. While the specimens collected were hardly well enough preserved
to admit of certain specific identification, they resemble very closely the
species collected from the equivalent of this formation around Sandusky.
Outcrops of the Olentangy shale are rare to the north, and its study has

* been attended with considerable difficulty and an appreciation of the
necessarily unsatisfactory condition in which it must be left. Never-
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theless, indications are strongly in favor of the interpretation here put
upon the formation; namely, that it thickens materially on approaching
the lake region, that it becomes quite fossiliferous, especially in the upper
part, and that a limestone is introduced in its upper part and in contact
with the overlying Huron shale. The Olentangy shale is thus the equiv-
alent of at least the lower part of Newberry’s ‘“Prout limestone and
marl.” It may be well to state that on starting into the field, with a
direct knowledge of only the Olentangy shale and a literature knowledge
of the “Prout limestone and marl,”’” exactly the opposite opinion was
held, and only after a study of such outcrops of these two phases of the
upper Hamilton, as may be found in the northern and central fields did
the original conception become untenable.!

Waldo.—One of the most troublesome outcrops, and likewise one
that is almost too poor to be considered, were good sections accessible,
is to be found at the highway bridge across the Olentangy River one-half
mile south of Waldo,? in the southern part of Marion county. Here the
excavation for the east abutment of the iron bridge exposed some of the
blue shales, while the calcareous layers are to be found in the bed of the

“river below the old dam, as well as along the west bank a short distance
up stream. The east bank of the river above the dam gives an outcrop
of Ohio shale which is scarcely five feet, by hand level, above the hard
blue limestone (Delaware?) under the bridge. This would seem to in-
dicate a considerable decrease in the thickness of the Olentangy shale at
this point. However, the strata are here affected by small folds, as is
the case farther south, and the exact interval is not known. In Craw-
ford county Winchell gives the thickness of this formation as thirty
feet,® but as there is no outcrop, its thickness may only be obtained from
well sections while its fauna remains unknown.

Radnor,—The village of Radnor is located seven miles northwest
of Delaware, and about three-quarters of a mile west of the Meredith
station on the Hocking Valley Railroad. It is located on the eastern
rim of the old drift filled valley of the Scioto. The group of quarries
located near this place are the Delhi* quarries of Winchell’s report.
About a mile south of the village and a quarter of a mile west of the
highway is the old Jones quarry. It has not been worked in recent
years,.nor was it ever opened to a very considerable depth, but the sec-
tion is of interest in the discussion of these formations.

Ft. In.
3. Soil and drift..cceveiiiiii ittt 5 0

'But for Winchell’'s idea of the age of the Olentangy shale see Proc. Am.
Assoc. Ade. Sci., Vol. XXI1I, pt. 2, 1874, pp. 103, 104.

2See Wincheil, N. H.  Geol. Surv. Ohio, Vol. 11, pt, 1, p. 287.
Mdem, p. 243. Jdem, p. 299
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Columbus limestone.

Ft. In.
2. Rather compact gray limestone, very fossil-

iferous. This is probably a fairly massive

rock, but it has weathered into thin beds 10 0
1. Compact slightly crystalline gray limestone

containing some fossils, to bottom of the

QUATTY +renoenveeronnennnnensnnensnnns 1 10

The following fauna was collected f}om this quarry:

Horizon.
Favosites hemisphericus (Troost).........cevonvenn. 2
Zaphrentis cornicula Edwards and Haime............ 2
Zaphrentis gigantea Rafinesque........ccovvvnevnens 2
Atrypa reticularis (Linneus) ... ..covveiriiiinans 1,2
Rhipidomella vanuxemi Hall........cooviiiiineinnn, 2
Spirifer divaricatus Hall...oooiviiieeeiiieiiiaannns 2
Spirifer gregarius Clapp...coceevieeeenrneneinnieses 2
Spirifer macrothyris Hall. . covenevinnnnaiananannn. 2
Spirifer manni Hall......coovvieiieniiiiiiinienae 2
SPIrfer SP. «evvenreriieiiitiieiiriiii i 1,2
Stropheodonta demissa (Conrad)..........ccoeveenen 2
Stropheodonta hemispherica Hall.................... 1,2
Stropheodonta perplana (Conrad) ......cvvviennnnnn. 2
Strophonella ampla Hall.....ccooiiiiiiiiiiiiiainnae 2
Conocardium cuneus (Conrad).......ocovvvininieann 1
Modiomorpha concentrica (Conrad)......c.ccvvvtnnn 1
Paracyclas elliptica Hall..........coovviiiiiiaiennaen, 1
Pleurotomaria lucina Hall..........coiviiiiiaiinns 1
Gomphoceras plenum (Beecher).............coountn 1
Orthoceras Sp. ««ceevveerecnnneeensineeenenannennsans 1

Three-quarters of a mile farther south is the Meredith quarry, which
. has been opened on a larger scale and is still being worked. Here the
following section was measured:

Ft. In.
4. Soil and drift....c.viviiiiiiiiiiiiiiieeens 8 0

Columbus limestone.

3. Crystalline light gray limestone, very fossil-

iferous and especially full of Spirifer gre-

garius. Petroleum oozes from the

cavities of the fossils. There can be no

doubt but that this is Zone F of the

general section ......ceeiiiiiiiiia. 5 10
2. Compact to semi-crystalline gray limestone,

fairly fossiliferous .........coooviaen 8 6
1. Gray to brown limestone with very few fos-

sils to the bottom of the quarry at the

outlet of the spring......c..oevviuenen. 4 8
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The following fauna was collected here:

Horizon.
Calcisphzra robusta Williamson......coceevveiennn.. 3
Favosites hemisphericus (Troost) ... .cccveuevna.... 2
Syringopora tabulata Edwards and Haime............ 2
Zaphrentis cornicula Edwards and Haime............ 3
Zaphrentis gigantea Rafinesque.............ccvvunn 2,3
Zaphrentis SP. «eeeveererrtennnreestennnnceceronnans 3
Stromatopora ponderosa Nicholson.................. 2
Stromatopora nodulata Nicholson.................... 2
StromatopPOra SP. «eeveveneneerererinsroeciannaansenss 2
Cystodictya gilberti (Meek).......cocieeiiiinana.t, 3
Atrypa reticularis (Linnzus).......... eeetae treeans 1,23
Atrypa spinosa Hall...oveiieiiiiiiiininiiiniineanss 2
Chonetes mucronatus Hall..........cooiviiiiniia, 2,3
Eunella lincklaeni Hall........ccoviiiiiiiniiiiiiinnns 2
Leptena rhomboidalis (Wilckens).........ocvviues e 3
Pholidostrophia iowaensis (Owen)......c.c.cvevvuenn 2
Productella spinulicosta Hall...............ooveaits 2
Rhipidomella vanuxemi Hall...........covvviiiiane, 2,3
Schizophoria propinque Hall............ . 2
Spirifer divaricatus Hall.......cooiiiiiiiiiiieiiinns 2
Spirifer gregarius Clapp. ..o vvviriierereieiiannns 2,3
Spirifer macrothyris Hall...........coiiiiiiiiiiiens 3
Spirifer manni Hall..........coiiiiiiiiianiiiiiiaes 2,3
Stropheodonta demissa (Conrad).......cccvvinenenn 1,23
Stropheodonta hemispherica Hall..............co0et 2,3
Stropheodonta perplana (Conrad)...........c..venn. 1,2
Strophonella ampla Hall...............ooiiiain, e 2
Conocardium cuneus (Conrad).......cceevviinnnann, 23
Modiomorpha concentrica (Conrad)..............0ue 1,2
Murchisonia desiderata var. Hall................0000 2
Pleurotomaria lucina Hall..........cooviiiiiiiiiia,, 2
Turbo shumardi Verneuil..eovvevieneeiiiiinnnnns . 3
Gyroceras cyclops Hall. ..ot 2
Dalmantes sp. +ceeveerrieiiiiiiiitieiirantaninannns 3

This fauna shows the presence of Zones E and F of the general sec-
tion, but the most interesting point here is the occurrence, in the bottom
of the quarry, of a limestone which resembles Zone B, both in its paucity
of fossils and its physical appearance. On top of these layers there is
quite a representation of Corals, but no true Coral zone is visible any-
where. If these bottom layers belong in Zone B, then there is not only
an absence of the chert and Coral zones, but a considerable lessening of
the interval between Zones B and F, without any apparent indication
of a break between the two.

Owen Station.—Along the Hocking Valley Railroad, five miles
south of the city of Marion, Mr. Owen has a large quarry cutting both of
the Devonian limestones. The rocks are somewhat folded, and have a
strong dip to the southeast, bringing the Spirifer gregarius zone to the




PLATE VI.

This illustration shows the thick Ledded character of the Delaware limestone in the east wall of
Owen’s quarry at Owen Station, Marion County. The camera case rests on the “hone-bed” or top of

the Columbus limestone. (Pi10o10 BY C. R. STAUFFER.)
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surface at the west side of the quarry, while over eighteen feet of the
Delaware is shown along the east side. (See Plate VI). The full sec-
tion of the quarry follows:

Delaware limestone.

Ft. In.
10. Rather thin layers of blue limestone with

much bluish white chert............... 5 0
9. Massive and thin layers of blue limestone
with some chert and usually shale part-

ings which contain Crinoid stems....... ) 4
8. Soft shaly blue limestone containing numer-

ous Crinoid stems . ...cvvvveeennrvaans 1 0
7. Thick even bedded blue limestone with shale

and cherty partings.......oevvvveeennn. 3 9
6. Massive blue limestone in even beds........ 3 6

Columbus limestone.

5. “Bone-bed” fairly well shown..............
4. Massive bluish gray limestone not separable

lithologically from that below and no

smooth layer observed. (Zone H of

the Central Ohio section)............. 10 0
3. Massive bluish gray limestone in even beds,

and containing numerous specimemns of

Atrypa reticularis and Atrypa spinosa

near the top. (Corresponds to Zone G). 18 0
2. Massive blue gray limestone limited above

by a prominent ripple-marked bedding

plane. Spirifer gregarius in abundance

(Zone F) «oniviiiiininiiniienennsnss 2 6
1. Very fossiliferous fine grained gray lime- )

stone, at places showing a blue cast.

(Zone E) «vvvrvneieiinniiininananans 14 6

The following species are quite plentiful at this place.

Horlizon.
Favosites emmonsi Rominger..........coooviviaianin, 4
Favosites hemisphericus (Troost).....occvvieneins 4
Zaphrentis gigantea Rafinesque-.......c..oovviveinns 1
Stromatopora ponderosa Nicholson............oovtt 1
Nucleocrinus verneuili (Troost).....ccveeiiieninann. 4
Cystodictya gilberti (Meek)....oovvvnivieneiinenann. 4,6
Fenestella parallela (?) Hall...............co0nnn. 9
Atrypa reticularis (Linnzus)........coooeieeniiniaen. 1,2 3,4
Atrypa spinosa Hall......coiieiiiiiieiiiiiiiiianns 3,4
Camaroteechia tethys (Billings)........coovvvvninnan. 7
Chonetes mucronatus Hall. ...t 4,6,9
Chonostrophia reversa (Whitfield).................. 7
Delthyris consobrina (d’'Orbigny).........ccoineen 7,9,10
Leptzna rhomboidalis (Wilckens)....cooevvievniann 7,9

Productella spinulicosta Hall........cocoieeiiinnaes 6
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Horizon.
Rhipidomella vanuxemi Hall..........cc.oovvviiian, 4,9
Schizophoria propinque Hall. ...coooviiveannnn ciaenn 4
Spirifer acuminatus (Conrad)..... e eeeeeeiereeaas 4
Spirifer duodenarius (Hall)......covnevvieeinnan.. 4
Spirifer gregarius Clapp...ceeevereerrrnririianennnn 1,2,3
Spirifer macrus Hall.......oovviiiiiiiiiieiiienne, 7
Stropheodonta concava (?) Hall...........cocvvee 7
Stropheodonta hemispherica Hall.................... 3,4
Conocardium cuneus (Conrad)......c.e coeevurianann 1,2,3,4
Bellerophon pelops Hall.c.oovviiiiiiiiiiiinieiaannns 2
Callonema lichas (Hall)..ooveviiiiiieininnsnieanens 3
Palzotrochus kearneyi Hall.........ccoiieiiiaiiiaen 1
Platyceras bucculentum (?) Hall.........coovnenenenn 6
Coleolus crenatocinctus Hall......ccevvveeiiienanas. 1
Tentaculites scalariformis Hall...........ooiiiiines 6,9
Gyroceras cyclops Hall c.ovveneiaiiiiiiiiiiniine, 1

This is an excellent place to study the two limestone phases of the
Middle Devonian. The Columbus limestone is easily distinguished and
compares very favorably with the same formation in Delaware and
Franklin counties, even the zones being readily distinguishable. In
general the rock is more massive and of a darker color, the blue predom-
inating. It is a finer grained stone, and would probably make a su-
perior building material were it not for the heavy bedding which makes
it hard to work. The Delaware, on the other hand, differs decidedly
even from that found at Campbell’s quarry, to which its basal layers
bear some resemblance. The lower part is a rather pure blue limestone,
but the upper part contains much bluish white chert.

Marion.'—There are a number of quarries located in and around
Marion. Most of them are located north and west of the city, and the
larger ones are grouped along the Hocking Valley Railroad tracks about
a mile northwest of the Union station. The first quarry of the group
lying on the east side of the tracks, is the John Evans quarry, while that
just across the tracks to the west is the Norris and Christian quarry.
The rocks dip rather sharply to the east, so that the former of these
quarries contains much more of the Delaware limestone, while the latter
has a greater opening in the Columbus limestone.

The combined measurements of these two quarries give the follow-
ing section:

Delaware limestone.

Ft. In.
13. Granular Crinoidal blue limestone.......... 3
12, Bluish brown limestone in rather thin even
layers alternating with a great quantity
of soft bluish white chert. The chert con-
tains Bryozoans «.....ccciiiviieinnnnn 12 6

1See also Swartz, Charles K. Op. cit. p. 61.
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11. Rather massive layers of blue limestone with e -

pockets of fossiliferous white chert and

thin shaly partings.................... 9 6
10. Soft shaly blue limestone................. 0 6
9. Massive blue limestone with some chert and

shaly partings «...oveveiinniiiineinnn, 5 6

Columbus limestone.

8. “Bone-bed” «..viiiiiiiiiiiiiinioninieannn
7. TFossiliferous gray limestone............... 2 0
6. Layer of Crinoidal gray limestone.......... 2 0
5. Massive gray limestone, somewhat Crinoidal

and very fossiliferous................. 10 0
4. Layer of hard gray chert alternating with

gray limestone, both fossiliferous...... 4 0
3. Massive gray limestone at places crowded

with specimens of Atrypa spinosa and

Atrypa reticularis ..o 3 0
2. Massive layers of very fossiliferous light

gray limestone ...............lal 12 6
1. Massive gray to light brown limestone, spar-

ingly fossiliferous, to bottom of quarry 8 6

In making the following collection of species, more attention was
given to the Delaware limestone, since it is the greater variable. The
collection from the Columbus limestone can hardly be considered as
representative.

Horizon.
Calcisphara robusta Williamson....c.cocvvviniinenen, 5
Favosites hemisphericus (Troost).....cocoviuuniinans 3
Syringopora tabulata Edwards and Haime............ 4
Zaphrentis cornicula Edwards and Haime............. 3
Stromatopora ponderosa Nicholson........c.oovvvnues 3
Cystodictya gilberti Meek...cecereeeinruririeinnnnns 9,10,12,13
Fenestella sp. cvvvevenreniiininneiiiianenneanasans 11,12
Atrypa reticularis (Linn®us) ... .oovviieieeriiiiann, 3,5,10
Atrypa spinosa Hall...oonviiiiiiiiieniiiienannans 3,5 .
Camaroteechia billingsi Hall......ooiiiiiiiiiiiins 9
Chonetes deflectus Hall.cvovveiieniiennreiienennnns 10
Chonetes mucronatus Hall «..ovviiiiinnniianann, 5,9
Chonetes Sp. -« «vevreenneraeeneaseaeressasasseesenans 9,11
Cyrtina hamiltonensis Hall.........cooviiniiaiiinnn, 10,13
Delthyris consobrina (d’Orbigny)....cccocevvnnennnn. 9,11 12,13
Leptena rhomboidalis (Wilckens)...ovveieviiiiaanns 9,10,11
Orthothetes pandora (Billings)..ccceevveeeiiiinnnen. 10
Pentamerella arata (Conrad)....cc.covviieiininenns 5
Pholidostrophia iowaensis (Owen)......coovvevneenns 13
Productella spinulicosta Hall...c...cooviiieiiiiciaane 9,10
Rhipidomella vanuxemi Hall...........ovoviiianine, 11
Ripidomella §p. «« v« veveeneenneruenneenennenneanens 9,11,12,13

Schizophoria propinque Hall......coovieiiiiiaiiiann, 5
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Horizon.
Spirifer acuminatus (Conrad)....evvvvrviinnennnnnn. 4,6
Spirifer duodenarius (Hall).....ovviiiiiiiiiinan, 7
Spirifer gregarius Clapp....ccoevvirineeecnaraneanen, 2
Spirifer sp. ... ool i i, 5,10
Stropheodonta concava Hall............covvviiiatn 13
Stropheodonta demissa (Conrad)............coovnnnt 9,11,13
Stropheodonta hemispherica Hall............... ..., 3,5
Stropheodonta Sp. «..veiieiiiiiiiiiii i e, 5,13
Conocardium cuneus (Conrad)........oovvveiennnnn. 5
Bellerophon sp. «eevviieiiineiiiiiiiinniieeiennnans 13
Platyceras carinatum Hall..............ooiiiiiiial, 10
Platyceras dumosum Conrad...c..covieiiiiiiinnn.n.
Platyceras nodosum Conrad..........coiiieinianane 12
Platyceras Sp. «eveeeieeentetiniiirieetieriiireianaas 9 .
Pleurotomaria Sp. ««cevvvevunriactietiieiinaannas 13
Tentaculites scalariformis Hall.................. ... 9,10, 11,12
Gyroceras cyclops Hall.........oooooiiiiiiiiiinl, 2
GYTOCETAS SP. +evvrerennnrossoesnennnerossnaneennnans 5,13
Phacops sp. «eeeees e asetassieseavureecnanntnannsasa 13

About a mile and a half northeast of this group of quarries, there is

another group which is located along the -Pennsylvania Railroad tracks.
The larger of these openings is the Central Ohio quarry, of which the
following is a section:

Ft. In.

7. Soil and drift...ceeieiiernreneneienaaas 6 0
Columbus limestone.

Ft. In.

6. Rather massive bluish gray to brown fossil-

iferous limestone .....ccccvveenercacnns 1 2
5. Bluish gray limestone with quite a number

of fish bones and teeth in the upper part,

but in general with few fossils......... 2 10
4. Layer of Diphyphyllum vernewilanum. ...... 0 3
3. Massive crystalline bluish gray limestone,

very fossiliferous .......... ...l 10 6

2. Bluish earthy limestone with a great quantity

of white chert and containing very few

0T | 4 0
1. Massive bluish gray limestone. This portion

is very fossiliferous and contains great

numbers of Atryvpa reticularis in the

UPPET PATt v veerineneinnnenrannanaans 10 4

The following fauna is a very fair representative of that which is

to be found here:

. . Horlzon.
Calcisphzra robusta Williamson............o.oiaiil 1,
Cystiphyllum vesiculosum Goldfuss............ ..., 6

Diphyphyllum verneuvilanum (Edwards and Haime)... 4
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Horizon.

Diphyphyllum sp. «.ceeeieiercantneicaiensisraneenss 1
Favosites hemisphericus (Troost)......ccoveeviaenns 3
Stylastrea anna Whitfield......cocoveeiieneiiainnen. 1
Syringopora tabulata Edwards and Haime............ 1
Zaphrentis cornicula (Edwards and Haime).......... 1,3
Zaphrentis prolifica Billings.....ceeereieesecarncnanns 3
Zaphrentis SP. «eeeceevecnresanssastonsoscscssasnsans 1,2,3
StromMAatOPOra SP. «eevevrsensssorsassaeasassnsasssans 1
Cystodictya gilberti (Meek)...cooeervinecianccnnnss 3
Atrypa reticularis (Linnaus)....cceecerseneiioneans 1,3
Chonetes mucronatus Hall....oveeieiiiiaiiaiiaenness 1,3
Leptena rhomboidalis (Wilckens).....ooevvieceananse 6
Orthothetes pandora (Wilckens)......vvvvennnnenenn 3
Pentamerella arata (Conrad).ccccvevncenceeccannnnas 3
Productella spinulicosta Hall.......coovveianiennnnn 3
Rhipidomella vanuxemi Hall........c.oceviiiinaann.. 1,3
Spirifer’ acuminatus (Conrad).......... Ceeerreeaanns S
Spirifer duodenarius (Hall)......covveeiiiinnnasee 6
Spirifer manni Hall.....cooiiiiiiiiiiiiiiiieinans 3
Spirifer sp. ceceintiiiiiiiiiiiiiiiiiiiiiiiiiiens 3
Stropheodonta demissa (Conrad).....ccovveeeevenen. 1,3
Stropheodonta hemispherica Hall........cccaunninen 1,3
Stropheodonta perplana (Conrad).....ccoovveveieens 1,3
Conocardium cuneus (Conrad)........ teeciiinanens 1
Paracyclas elliptica Hall.....ccoveneiiiaiiienainnss 3
LOXONema SP. «+teveeuneteetanaenntsttassansasssaes 3
Pleurotomaria Sp. ««.ceeeeverennresassnessaasaannes 3
GOMPNOCEras SP. ++eveevernrnrasranasasssasssnsasass 1

This section extends practically to the top of the Columbus lime-
stone. A short distance to the north of the Central Ohio quarry is the
Hamilton quarry, in which a portion of the lower part of the Delaware
limestone is exposed. The dividing line between the two formations is
not always clear in this region, since at many places they seem to grade
into each other. But the doubtful portion (No. 6 of above section) never
exceeds two feet, and since it contains an occasional specimen of Spirifer
duodenarius, it is referred to the Columbus limestone.

The quarries at Marion still produce a considerable quantity of lime.
This is the southernmost locality at which the Columbus limestone is
being burned on a large scale, except at White Sulphur, west of Dela-
ware, where some is still produced. The industry, however, is on the
decline throughout the central part of the state, as is evidenced by the
abandonment of the kilns and the introduction of crushers in some of
the large quarries where none were in use a short time ago. Within the
last few years the kilns of some of the large Marion quarries have been
abandoned, while others are seldom used. Such has been the history
of the lime industry all over that portion of the state where the Devonian
limestones have been employed, and probably will be even at Marble-
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head and Kelley’s Island, the greatest stronghold of the industry as con-
nected with these formations. The rock makes a superior lime, although
it air-slacks readily, and thus its shipping qualities are depreciated; but
the increasing demand for crushed rock is requiring nearly the entire
output of these quarries, except that used for building purposes and for
furnace flux.

It has been noted that at Marion and Owen Station the rock strata
are thrown into broad low anticlinal and synclinal folds. The axes of
these folds have, in general, a westerly trend, and possibly tie up with
the Shelby-Akron arch.! In addition there has been an upwarp of the
entire region, 8o that here the ‘‘bone-bed” lies two hundred feet higher
than at Columbus, and over three hundred feet higher than at Sandusky.
The Bellefontaine outlier is believed to be an expression of this same
disturbance and not necessarily a remnant which indicates the former
crossing of this portion of the Cincinnati arch by these formations, for
Lima and Findlay are probably at the summit of the axis. Under this
interpretation it is perhaps proper to treat this outlier here in connection
with the central strip to which it is more closely related.

Cable.—This village is located on the Pennsylviana Railroad, ten
miles northeast of Urbana, Champaign county. A short distance south
of the Pennsylvania Railroad tracks and scarcely a mile southwest of
Cable station, is a small quarry, the southernmost known outcrop of the
- Devonian outlier. The section here, and along the run which passes
through the pit, is as follows:

Columbus limestone.

Ft. In
6. Massive, very fossiliferous gray limestone
The stone is very much weathered..... 3 0
5. Massive and thin layers of bluish gray lime-
stone much weathered and at places partly
covered «.:iveiiiiiiiiieiiiottenannaas 14 0
4. Fairly massive brown limestone containing
much fossiliferous gray or white chert. 3 0
3. Compact grayish brown limestone, thin
bedded and somewhat banded.......... 2 4
2. Layer of arenaceous gray limestone......... 0 10
Monroe formation.
1. Thin bedded hard compact drab limestone
with a laminated structure. This ex-
tends to the lower part of the run near
the highway, where it goes under cover 10 8

10rton, Edward, Geol. Surv. Ohio, Vol. VI, 1888, pp. 57, 58.
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Fauna of above section:

Horizon.
Calcisphara robusta Williamson............covuvnnes. [
Diphyphyllum sp. «.ccovvviiiiiiiiiiiiiiiiniinnanns 4
Favosites goldfussi d’Orbigny.............oiivant 4
Favosites hemisphericus (Troost)................... 6
Pleurodictyum problematicum Goldfuss............... 4
Zaphrentis cornicula Edwards and Haime............. 6
Cystodictya gilberti (Meek)....cvovvuieiienriiiaannn, 6
Cystodictya SP. «ceveveeeriseenriarsneiorenssnncencas 4
Fenestella Sp.-..cvvveviniininnneiinneieceenronnsnnss 4
Amphigenia elongata (?) (Vanuxem)............... 4
Atrypa reticularis (LInnaus) .....cceveieiinnennenens 6
Atrypa spinosa Hall.......covuiiiiienniiiineennnnnas 6
Camarospira eucharis Hall....ocoviiiiiiiiiennnnanns 4
Eunella sp. «vevvviriiiiiiiiiiiiiiiiiiiiiriiiinenen 4
Metaplasia disparalis Hall...........ccoviiiiennniin, 4
Meristella SP. «cvvvvuernriiniiiiontnieieaisonannnaes 5
Orthothetes pandora (Billings)..c..cevvuviniinnnn... 4
Pholidostrophia iowaensis (Owen)......c.covvevnnann, 6
Spirifer divaricatus Hall......coviiiiiiiiiiiiinnnans 4
Spirifer gregarius Clapp.....ccoevevieiiieiniinennnns 6
Spirifer sp. «vveiiiiiiiiiii i i it ittt 4,6
Strophalosia cf. truncata Hall................cc0as 4
Stropheodonta demissa (Conrad).......ccevevvraenns 6
Stropheodonta” hemispherica Hall.................... 6
Stropheodonta inaquiradiata Hall.................... 6
Stropheodonta parva (?) Hall.....cooviviviiieninnn, 4
Stropheodonta perplana (Conrad)....ooovvevniiannnns 4
Actinopteria boydi (Conrad).......cccvvnuvinnninnnn 6
Conocardium cuneus (Conrad)......ccvvviienennnnn. 6
Paracyclas elliptica Hall.......cooviiiiiiiiiiinnnnnns 6
Schizodus contractus Hall. ..o oviiiiiiiiniinnnienne. 6
Schizodus tumidus Hall.....ovviiiiiiniiininninnnns 6
Bellerophon pelops Hall .....c.ovviiiiiiiaiiiniien.. 6
Dentalium martini Whitfield...............ooiiiens 6
Loxonema pexatum Hall.........cooviiiiiiiiianna., 4,6
Murchisonia desiderata Hall..........cooiviiiiiies 6
Murchisonia maia Hall.......iiiiniiiiiienrencanens 4
Platyceras Sp. «ecccereecrrrttaiantittiieannanaaacnns 4
Pleurotomaria lucina Hall......oovviiiiiiiiiiniinnes 6
Pleurotomaria Sp. «eceveeeeiieetarttiitectrrananenns 4
Coleolus crenatocinctus Hall....coviviiiiiiieniannnn. 6
Odontocephalus ®geria Hall............oooviiiinne, 4
Phacops cristata Hall....oovvviiniiiiiiiiiiiiiiinenns 6
Proetus crassimarginatus Hall................ 00000, 4

This section is of importance because of its rather extensive fauna,
and because of the diminished thickness of the lower or sparingly fossil-
iferous part of the Columbus limestone. No. 6 of the section given above
is very fossiliferous, and the most abundant species is Spirifer gregarius.
Whether this is the same zone (Zone F) that has been noticed in the
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vicinity of Columbus, is perhaps not determinable, but it carries a fauna
which supports that view. The arenaceous layer, No. 2 of the section,
might perhaps be called a sandstone. Sand is a common constituent of
the limestones of this region' and its presence, even at the base of the
formation, is probably of no special geological significance except as a
possible indication of land conditions near by. The Cable region was
mapped as Silurian by the earlier Survey, and apparently the drift is
immediately underlain by that system in the greater part of it. The
outcrop here discussed is doubtless but a detached fragment of the great
outlier to the north.

West Liberty.—This place is located on the Big Four Railroad, and
also on the electric line, about twelve miles south of Bellefontaine.
There are many outcrops of Devonian limestone to the east of town, but
none of them are extensive. The Gen. Piatt quarry is the most inter-
esting and also the most important opening made in the rocks of this
locality. It was from the lower part of this quarry that the stone was
taken for the construction of the ‘‘Castle’’ in which the General resides,
as well as for the son’s mansion, and for the beautiful new school build-
ing in West Liberty. The building stone, however, is Monroe limestone.
The quarry is located two miles east of town on lands now occupied by
Mrs. Frances Piatt, and has the following section:

Columbus limestone.

. n,

6. Very fossiliferous gray limestone. The lower e !
part is a conglomerate composed of Mon-
roe limestone pebbles imbedded in the

gray limestone .......ceveevieenienanns 2 4

Monroe limestone.

5. Compact hard drab limestone containing

such Corals and Meristelloid Brachio-

pods as occur in the upper part of the

Silurian at Sandusky.......ccooeiauinn 1 8
4. Rather massive, somewhat banded gray lime-

stone showing a tendency to split into

thin uneven layers. Unfossiliferous.... 5 0
3. Massive layer of gray banded fine grained
limestone without fossils............... 12 0

2. Massive gray limestone, banded and rather
fine grained. Hackel-toothed upper sur-

face. Unfossiliferous .....covvvevenes 2 S
1. Massive layer of brown limestone banded
with darker brown. Unfossiliferous.... 4 7

1Geol. Surv. Ohio, Vol. 111, 1878, pp. 485, 486.
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The fauna of the top of the Monroe was considered only to make
certain that it is Silurian. The following is the Devonian fauna from
the top layers of the quarry.

Horizon.
Calcisphara robusta Williamson...oeeeevieeiiaeenaans 6
Favosites hemisphericus (Troost).«...cccceeveuaann.. 6
Stylastrea anna Whitfield. . .ccceveeiiiiirireenaneanns 6
Zaphrentis cornicula Edwards and Haime.....ccvvuen. 6
Atrypa reticularis (Linn®us).....cceoveeveinininnnns 6
Atrypa spinosa Hall....coovieiiiiinnieneireneennnns 6
Chonetes mucronatus Hall...coovevieeiiineennnen 6
Funella lincklaeni Hall....coicieiteiececeencscnnnnans 6
Nucleospira concinna Hall....oooiviiiiiiiiniiianann. 6
Pholidostrophia iowaensis (Owen)...ceccvevacinnnns 6
Stropheodonta hemispherica Hall..............oa00ts 6
Spirifer gregarius Clapp . ««ecvevreeneeriincnicnnnnns 6
Conocardium cuneus (Conrad).......ccviviieniaaens 6
Paracyclas elliptica Hall....ocoiiiiiiieiiiiennannnns 6
Schizodus tumidus Hall.....cciiiiiiiiiinnnerennnns 6
Callonema cf. bellatulum (Hall)...........ccc0o0uin, 6
Euomphalus decewi Billings.........coovviiiiannns 6

This is the same fauna as that collected from No. 6 of the Cable sec-
tion, and is doubtless contemporaneous with it. Here, however, it rests
directly on the Silurian limestone.

Bellefontaine.—On the west side of this city the Bellefontaine Stone
and Lime Company has quarried extensively in the Columbus lime-
stone. The sections of the various pits are essentially the same, the fol-
lowing being that of the east opening.

Columbus limestone.

7. Thin weathered layers of gray limestone... th I(x)).
6. Massive porous layers containing Corals and

Brachiopods +..cceveieeiiiiiiiiiian, 3 0
5. Massive and thin bedded gray to drab dolo-

mitic limestone not in even courses. Fos-

sils rare and those that do occur are in

the form of moulds. Some pockets of

white chert ..cvviiiiiininieennannnns 11 8
4. Gray limestone with pockets of fossiliferous

white chalky chert.................... 0 6
3. Two massive layers of dark gray to brown

limestone with some chert............. 4 8
2. More or less pockety fossiliferous white

chalky chert .......cciiiiiiiiiiiinnns 0 2

1. Layers of from four to eight inches of a
yellowish gray banded to drab lime-
stone. Some brecciated layers and a lit-
tle chert extending to the water level in
the deepest part of quarry............. 4 0



102%. - ;---i: : °  BULLETIN No. 10
The white cherts are usually full of fossils, but the limestone con-
tains few, and those but poorly preserved.
Following is the fauna collected here.!

Horlzon.
Favosites emmonsi Rominger........ccovvveaiiannne,
Favosites hemisphericus (Troost) ------------------- 6
Zaphrentis Sp, «cvvvvieientisiivsesrotssacescsssnsons 6
Cystodictya gilberti (Meek) .. vvvevrierirerernnrnnns 2
Fenestella Sp. «.cevvereeinioetnonsianssossnncnnacnes 2
Atrypa reticularis (Linnzus).....c.covviiiieiinnnnn. 6
Athyris vittata indianaensis n. var........co0e0eiinen 2
Camarotcechia tethys (Billings).......cveeeiienennas 2
Chonetes deflectus Hall...ovvvenineiveiniennenasenns 2
Chonetes mucronatus Hall.........coivievveinnna.., 2
Cyrtina hamiltonensis Hall.......oovnviiiiiinenenans 2
Pholidostrophia iowaensis (Owen).......cevveviaenn. 2,6
Rhipidomella vanuxemi Hall.............cooovnanel, 2,6
Spirifer acuminatus (Conrad)......oveevecirieinenns 2,4
Spirifer Sp. ceeeeeieiiiiiiiiiiiiiiet ittt 2
Stropheodonta demissa (Conrad).....ceceveevenrans. 2
Stropheodonta hemispherica Hall.................... 2,56
Stropheodonta perplana (Conrad).......ccoeevinnnn, 2
Strophonella ampla (?) Hall.........coovviiniinat, 5
Glyptodesma occidentale Hall...........cocevevanian, 2
Modiomorpha concentrica (?) (Conrad)........o.... 6
Bellerophon newberryi Meek........covvinneenennne. 2
Naticopsis levis (?) Meek...ooveeieriiieneieiannn, 2
Platyceras dumosum Conrad......ccoviviveiiieiannans 2
Platyceras Sp. «cveveveeerettiieeiitiiiiiiictenananaes 2
Pleurotomaria sp. «..oooeuviinnn e ereeseeeeiiaienas 6
Trochonema meekanum Miller.......ccoevvviiiinnnns 5
Coleolus crenatocinctus (?) Hall..........ooovieit, 5
Tentaculites scalariformis Hall................o...0, 2

The bottom of this quarry is probably well down towards the top
of the Silurian. This seems apparent from the outcrop of Monroe limee
stone in the quarry at Big Springs, two miles northeast of Rushsylvania,
where the top layers along the west side of the quarry are composed of a
similar rock. Fish teeth and dermal plates are frequently found in
these quarries, but no ‘“bone-bed.” In fact there is no natural dividing
line between the lower deposits, which are surely Columbus limestone,
and those above that may be Delaware in this whole outlier. There is
a gradual transition upward into more and more arenaceous beds, and
finally the abrupt change to the Ohio shale without the intervention of
the Olentangy shale.

Zanesfield—These upper layers are well shown at the George
Grubb quarry, in the southern part of the town of Zanesfield, six miles

'See Dr. Bownocker's list. Bull. Sci. Lab. Den. Univ., Vol. XI, 1898, pp.
35, 36, 37.
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southeast of Bellefontaine, and along a small run across the highway to
the north. The following is the section along the run at this place:

Ohio shale.

. Ft. In

5. Black shale, as much as a hundred feet ex-
posed along the road...........c..oun 4 0

4. Covered interval which north of this locality
was found to be Ohio black shale...... 5 0

* (Possibly Delaware Limestone.)

3. Six to eight-inch layers of hard arenaceous
blue limestone with very few fossils.... 11 0

2. Arenaceous gray limestone with some fossil-
iferous gray to white chert............. 1 2

1. Hard arenaceous gray limestone in six to
eight inch beds to bottcm of outcrop.... 6 0

And in the Grubb quarry the following rocks are uncovered:

(Posstibly Delaware limestone.)
10. Massive gray limestone, hard and silicious. . Fz I(l)l.
9. Gray to white banded chert....... e 0 3
8. Massive gray limestone, hard and silicious.. 4 8
7. Massive gray limestone containing moulds of
Corals «vveeernnene tennennennnnnannna 1 9
M 6. Fossiliferous gray chert.................. 0 4
S. Thin bedded gray limestone with a reddish
cast. Contains some Corals............ 1 8
(Probably Columbus limestone.)
4. Gray limestone with some fossils and con-
taining a considerable amount of chert,. 2 6
3. Massive gray limestone with some white
chert ..ot i i e e 2 0
2. Covered with waste from the quarry........ 3 8
1. Fossiliferous gray limestone forming the base
! of the old quarry..........covviiunen 1 6

The fossils in the rocks of this section are too poorly preserved for
positive identification, but in addition to a few Corals, Crinoid stems and
Bryozoans, the following genera were recognized in this quarry: Rhipi-
domella, Dentalium, Loxonema and Pleurotomaria.

East Liberty is located four miles east of Zanesfield, on the Toledo
and Ohio Central Railroad, and about ten miles southeast of Bellefon-
taine, in Logan county. There are several quarries to the west of this
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place, but the one furnishing the most interesting section is to be found
on the Armstrong farm one mile and a quarter northwest of town. In
a small run just south of the house some quarrying has been done, and
the following section is there exposed:

Delaware limestone (£1).

8. Very hard pyritiferous layers of crystalline

blue limestone containing some fish teeth

and Crinoid stems. The Ohio shale is

not exposed here, but these layers are

probably those lying immediately below

it, where the two formations are seen

together ..........o..iiiiiiiile 10 0
7. Rather thin layers of grayish or brown lime-

stone with some chert, few fossils and

Ft. In.

much iron pyrites...eceeveeevieinenenes 14 8 .
6. Bluish gray limestone alternating with layers

of gray somewhat chalky chert......... 3 2
5. Bluish gray even bedded limestone and con-

taining little or no chert............... 3 8

4. Massive layer of Crinoidal gray limestone
containing a number of Corals. The fresh
surface of this rock shows a reddish cast 2 3

Columbus limestone.

3. Massive bluish gray hard crystalline lime-

stone, sparingly fossiliferous........... 5 4
2. Layer of gray limestone containing some fos-

SIS theeiiiiin teteiir et 2 0
1. Rough hard limestone forming the lowest

part of the outcrop in the bed of the run 2 0

In this quarry also no clear distinction between the lower and upper
limestones is possible, for the upper portion is so poor in fossils, and so
far has yielded none that are distinctively Delaware, that the basis for
division is completely gone. The total thickness of the Devonian lime-
stone strata of the Bellefontaine outlier was not definitely determined,
but a combination of sections seems to indicate that it probably does not
greatly exceed ‘“‘one hundred feet.””* Probably the whole deposit should
be called Columbus limestone, the Delaware being absent, as is its kindred
formation, the Olentangy shale.

Among the poorly preserved fossils, the few that were collected and
are recognizable are:

Horizon.
Favosites hemisphericus (Troost).......cevevvvinnnn. 3
Zaphrentis SP. «cveeveerirreiatereaiiieratateinnnans 6
Atrypa reticularis (Linnzeus) ........coooiiinina., 3
Rhipidomella Sp. ««vvverinnrtinieiiieiiiiinenennn 6

'Hill, Franklin C., Geol. Surv. Okio, Vol. I1I, 1878,"p. 485
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Horizon.
Stropheodonta hemispherica Hall............ccouvuts
Spirifer acuminatus (Conrad).......covevveiiieiannn 3
Spirifer sp. c.ciiiiriiiiiiiiiiii it ceeene 6
Trochonema meekanum Miller...........ooiviiiaenn. 6

On the adjoining farm to the east Mr. Bell has opened a small quarry
just west of his house, where the following section is exposed:

Columbus limestone.

Ft. In,
5. Scattered outcrops of grayish brown lime-
stone with a little chert. This portion
is shown along the run above the quarry 9 0
4. Chert and cherty limestone forming the top
layer in the old quarry............... 0 6
3. Layer of porous brown limestone.......... 1 0
2. A layer consisting mostly of chert and cherty
limestone - ...veeeevnceennnraronsannns 0 8
1. Massive light brown, rather porous limestone
with irregular bedding. Quite fossil-
iferous, but the fossils are poorly pre-
served and generally in the form of
moulds <. vivriirereriieniienneonnans 13 8

The following is the fauna of the lowest division of the section:

Calcisphazra robusta Williamson
Favosites hemisphericus (Troost)
Stylastrea anna Whitfield

Zaphrentis cornicula Edwards and Haime
Stromatopora ponderosa Nicholson
Cystodictya gilberti (Meek)
Fenestella sp.

Atrypa reticularis (Linnzus)
Atrypa spinosa Hall

Chonetes mucronatus Hall
Cyrtina hamiltonensis I{all
Nucleospira concinna Iall
Spirifer gregarius Clapp
‘Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Paracyclas elliptica Hall
Bellerophon pelops (?) Hall
Callonema bellatulum Hall
Dentalium martini Whitfield
Pleurotomaria sp.

Tentaculites scalariformis Hall

In addition to these, Crinoid stems are to be found, but they are a
common constituent of the fossiliferous portion of the Columbus lime-
stone everywhere. This fauna is so similar to the Cable fauna as to sug-



106 BULLETIN No. 10

gest that it is below the middle of the formation. The section certainly
lies below that given for the Armstrong quarry, and probably below or
at the horizon of the very bottom of the East Liberty Stone Company’s
quarry, which is located along the railroad a mile west of the East Lib-
erty depot, and a section of which follows:

Columbus limestone.

Ft. In.
3. Thin bedded and massive layers of grayish

brown limestone containing some chert

and few fossils except moulds of Corals 24 0
2. Gray limestone alternating with layers of

grayish white chert.............. .. ... 3 10
1. Massive gray or grayish brown limestone

with very little chert. Fossils more

plentiful than in other parts of the quar-

ry, but still rare...... ...l 11 2

In the lower part of the quarry only a few fossils were collected, and
among these the identifiable ones are: Favosites hemisphericus, Stroph-
eodonta demissa, Stropheodonta hemispherica and Platyceras dumosum.

The basal portion of this quarry is not so fossiliferous as is the lower
part of the section on the Bell farm, but the lithological structure is
much the same, and the few fossils that do occur are not adverse to the
view that they are possibly at the same horizon.

Middleburg.—The town of Middleburg is located in the northern
part of Zane township, and about two and one-half miles south of East
Liberty. The old quarry located in the northern edge of the village is
the Sharpe quarry of the early survey and is still known by that name,
although no longer worked. Here the following section is exposed:

Columbus limestone.

. n.
7. Gray to brown rather thin bedded limestone F1t I8
6. Chalky and hard white chert, very fossilif-
@FOUS oo v tvnnnnsnennsenssnnsasasnnanes 0 3
S. Very fossiliferous gray limestone, contain-
ing Calcisphara robusta in great num-
Y A 2 10
4. Layer of grayish brown hard limestone with
some chert at the base................. 1 8
3. Gray limestone, probably massive but weath-
ered into thin layers. Quite fossiliferous 4 Q

2. Two rather massive layers of gray limestone
showing a reddish cast, the weathered
surface often brick red. The upper sur-
face is stylolitic and ochreous. The two -
layers are separated by an inch or two of
chert -vv ittt i e e, 5 4
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Ft. In.
1. Massive gray to brown limestone quite fos-

siliferous. Calcisphera robusta, Favos-
tles hemisphericus, etc., common. (The
layer bears a striking resemblance to the
“Bottom rock” of Marblehead and Kel-
ley’s Island quarries)................. 7 9

This is one of the most interesting localities, and perhaps the best
collecting ground of the Bellefontaine region.

The following species are from this quarry:

Calcisphera robusta Williamson.......coovevvainan. 1,56
Favosites hemisphericus (Troost)...........covvnnnn 1
Stylastrea anna Whitfield..........oovvviiiieinnnn. 5
Syringopora tabulata Edwards and Haime............ 5
Fenestella Sp. «vvvvvnurriivnniineienenerennnennanns 5
Athyris vittata indianaensis n. var..........0000000n 5
Atrypa reticularis (Linnaus).......covoevivniiinnn, 1,5
Atrypa spinosa Hall....coooveviiiiiiiiiiiiinine, 5
Chonetes mucronatus Hall...cooveeivieiiiniiinnenns 5
Cyrtina hamiltonensis Hall............cooeviinnaian, 6
Nucleospira concinna Hall............oooiiiiiiinn. 5
Pentamerella arata (Conrad)....ovvevieeniernnnnnne. 6
Pholidostrophia iowaensis (Owen).............couve 6
Rhipidomella sp. «.vevrinriiniiiiiiiiiiiiiiiinians 5
Spirifer acuminatus (Conrad)........c..covvvuinnnn 5
Spirifer duodenarius (Hall) .........cccoiviiiinn S
Spirifer gregarius Clapp.........ocovvievennn Jovoans 5
Stropheodonta demissa (Conrad)................... 3,56
Stropheodonta hemispherica Hall..............o000ns 1,2,5
Stropheodonta perplana (Conrad)................on. 6
Actinopteria boydi (Conrad)......covvuveeernnnnnnns 6
Conocardium cuneus (Conrad)......... seesentesieas 56
Bellerophon acutilira (?) Hall...........oooinenain 6
Callonema lichas (Hall)...cvvieneeniiiiiiiineans. 6
CyclOnema SP. ««veveveenernrnrsarenssaenrsnsnssanss [
Loxonema pexatum Hall.......c.oeviiiiiiiiiiiie, 6
Loxonema sicula (?) Hall.....oooivuiiiiiaannnn, 6
Coleolus crenatocinctus Hall.........oooviiiiiiiant, 5
Chasmops calypso Hall....oooviiiiniiineiniiiiia.., 6
Phacops cristata Hall........oooiioiiiiiiiiiiniaes 56

The horizon of this section is probably about that of the Bell quarry,
and consequently well down towards the base of the formation, but lith-
ologically and structurally it stands alone—at least so far as outcrops
seen are concerned.

Rushsylvania.—This village is located along the Big Four Rail-
road ten miles northeast of Bellefontaine. One and one-half miles east
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of here, Mr. Peter Roberts has opened a quarry just south of his barn,
where the following section is exposed.

Columbus limestone.

Ft. In.
11. Thin bedded arenaceous gray limestone.... 2 0
10. Covered interval ...cevveernieriecnennnnss 0 6 -

9. Layers of thin bedded arenaceous gray lime-

stone with pockets of chert. Contains

some Corals .vcvveveernnanns PP 8 2
8. Hard crystalline gray limestone, red with

iron and containing some gray chert. All

much weathered ......cccciiiiiinnneens 8 4
7. Massive fossiliferous gray limestone. Com-

mon fossils are Atrypa reticularis, Atrypa

spinosa, Rhipidomella vanuzemi, Stro-

pheodonta hemispherica, etc. «...ooenenn 2 2
6. Hard crystalline blue limestone containing

much chert and showing deep stylolitic

structure. Contains Rhipidomella van-

UXENIE oot veeesnsnsonnsnsssssossssssssns 2 8
5. Two layers of hard gray limestone in which
no fossils Were Seemn....eceeeeescecass 1 8

4. Massive compact gray limestone in two
layers. Among other Corals, Favosites

emmonsi was recognized.......oeevenn 3 0
3. Soft porous gray limestone becoming hard

when exposed to the air............... 0 10
2. Two eighteen-inch layers of gray limestone

with some chert between.............. 3 0

Monroe limestone.

1. Compact drab banded limestone, rather mas-
SIVE v eevvronsoansonssessonacnsosnennse 3 0

Nearly seven feet of this section was covered with water, but Mr.
Roberts kindly furnished the measurements for Nos. 1, 2 and 3, and
pointed out blocks of each that had been quarried and were then lying
in the higher part of the quarry. Fossils are not abundant in the rock
here, but careful collecting would give a much more extensive fauna
than the few mentioned in the above section. The section may be com-
pared with that of the Sharpe quarry at Middleburg, since they probably
both belong to the same horizon, except that the Roberts quarry ex-
tends downward into the Monroe limestone.

A careful consideration of these sections, taken at various points
over the Bellefontaine outlier as compared with sections of the similar
horizon in the central part of the state, brings out the following facts:
(a) The lower comparatively unfossiliferous portion of the Columbus
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limestone has been somewhat reduced in thickness, or may be wanting
entirely, as at the Gen. Piatt quarry. (b) In general the fossiliferous
portion contains fewer specimens, and all are rather poorly preserved.
(¢) The upper portion of the Devonian limestone is arenaceous and very
impure, but it resembles the Delaware limestone neither in composition
and structure nor in its fauna. (d) There is neither a ‘bone-bed’’ nor
any other recognizable horizon marker dividing the limestone into two
formations, and probably no such division should be made. (¢) The
Olentangy shale is wanting, the Ohio shale resting directly upon the
limestone. (f) So far as the fauna goes then, there is an hiatus of the
entire Hamilton period. It is probable that this deposit represents the
off-shore conditions of the earlier Middle Devonian, and that during the
latter part the sea had retreated eastward not to return until the black
shale conditions were inaugurated. The Devonian hills of the Bellefon-
taine region are sometimes called ‘‘the Summit of the State,” since they
contain its greatest elevation above tide. The angle of the dip of the
rocks is low and in various directions, but it is probable that the elevation
of this portion of the formation relative to other portions has changed
very madterially since its original deposition.

Bucyrus.—The outcrops near this place are west of the city and
mostly along Broken Sword Creek. The best of these, and also the most
accessible, is in the quarry of the Broken Sword Stone Company, at
Spore, six miles northwest of Bucyrus on the Toledo and Ohio Central
Railroa.d. Here the following section is exposed:

Delaware limestone.

Ft. In
12. Hard blue limestone, containing a great many
specimens of Delthyris consobrina, Lep-
tena rhomboidalis, etc................ 1 8
11. Soft blue shaly limestone containing many
Crinoid stems and various trails....... 0 3
10. Thin bedded and rather massive layers of
very hard blue limestone.............. 2 6
9. Soft blue shaly parting.......c.coviinnnnn. 0 1
8. Hard blue limestone in layers from three to
six inches thick and quite fossiliferous.. 3 8
7. More or less granular bluish gray limestone
containing many Corals and Crinoid
StEMS «vevecaenanns fresetteransenenans 0 10

Columbus limestone.

6. “Bone-bed,” best developed along the east
side of the quarry.........ccoviueenn,
5. Thin bedded blue limestone containing an
abundance of Spirifer duodenarius..... 2 8
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4. Very fossiliferous gray limestone, rather
massive but splitting into thin layers.... 10 8
3. Rather massive gray limestone which is very
fossiliferous. Stropheodonta and Rhipi-

domella are the predominating genera.. 4 0
2. Compact very hard bluish gray limestone

with some chert and few fossils....... 4 0
1. Crystalline gray limestone with much petro-

leum ... veiiieritiieinntottoanesenane 3 0

The limestones are remarkably free from chert. The fauna, while
rich in individuals, is comparatively poor in species. The following is a

fair representation of the fauna here:

Horlizomn.
Calcisphara robusta Williamson......c.ooviveininnns 1,3,4
Diphyphyllum verneuilanum (Edwards and Haime).. 5
Favosites hemisphericus (Troost).......oeeviuneennn 1,3,4
Heliophyllum sp. «.vovevviiiiiiieiiaiiiniiinonannas 7
Stylastrea anna Whitfield.......coooviiiiiiininee, 4
Syringopora tabulata Edwards and Haime............. 2
Zaphrentis cornicula Edwards and Haime............ 3,4
Zaphrentis SP. «c.eeveieeenienriiniiiiiiintioneaaans 2,5
Cystodictya gilberti (Meek) .. vvvievenrieeieanannnns 4
Fenestella sp. ...voovviireiiiiiiiiiniiiiiiianinann, 4
Monotrypa tenuis (Hall)......coooiiiiiiiiiaiiin, 4
Atrypa reticularis (Linn@us).....c..cooveieeiinennn. 2,3,4,5,12
Atrypa spinosa Hall.......ooviiiiiiiiiiiniiiainnee, 1
Camaroteechia carolina Hall...........cooiinaiinne, 4
Camarotoechia Sp. «vevvvvrniriiiieiiirerrirnneenanns 5
Chonetes mucronatus Hall.o.ooovuivieiiiiinennnnn. 3,4
Chonetes scitulus Hall...oovueviiiiiiineiiiennnenns 12
Cyrtina hamiltonensis Hall.......ovvviiviiiiinaen, 8
Delthyris consobrina (d’Orbignyi)....cccvuvvinennnn. 8,10, 12
Eunella linckleni Hall.........coooiioiiieiiniiaet, 2,12
Leptena rhomboidalis (Wilckens) oonyoveneinnnnnsn, 4,5,8,10,12
Orthothetes pandora (Billings)..ccovvevvueiinnnnnn. 4
Rhipidomella vanuxemi Hall...........c..coiianats 3,4,12
Spirifer duodenarius (Hall) ......cooiviiiinnenen 5
Spirifer macrus Hall........ooooiiiiiiiiiiiiiannne, 4
Stropheodonta demissa (Conrad).......c..ovevvinnns 1,23
Stropheodonta hemispherica Hall................... 3,4,5
Stropheodonta perplana (Conrad)....... e 3,4,5
Strophonella ampla Hall..........oooiiiiiiaiiiiin, 1
Conocardium cuneus (Conrad).......ceovvniiininann, 4
Paracyclas elliptica Hall......c.ooviieiiiiiiiinins, 10
Platyceras erectum Hall............cooiiiiiaiiiiil, 8
PHacoPS SP. «evtecernesecorronasneronnsnsesanannans 5

Bloomville.—This town is located on the Pennsylvania lines, ten
miles southeast of Tiffin. To the east and north of this place several
small openings have been made for quarrying purposes, and the lime.




GEOLOGICAL SURVEY OF OHIO. 111

8

tt°ne also outcrops along the streams, but by far the most important is

loe_F rance quarry, one and one-half miles east of town, where the fol-
Ing section may be found:

Dejaware limestone.

11. Compact blue Crinoidal limestone........... 2 0
10. Bluish gray limestone containing a good

many Corals and Blastoids. The most

important Coral is Cystiphyllum vesiculo-

SUM e erevreetttranaretertasssasenaans 2 0
9. Rather massive bluish gray limestone split-

ting unevenly when quarried. This por-

tion is very fossiliferous....s......... 5 0
8. Blue to brown limestone containing a small
amount of chert......covetievennans 2 4

7. Tmpure blue limestone with much white chert.
The chert runs through the limestone in
all directions like ropes. Sometimes
there is a parting of blue shale between

layers and this is often full of fossils.... 12 4
6. Massive layer of Crinoidal blue limestone... 1 6
5. Shaly blue limestone parting.............. 0 1
4. Massive layer of Crinoidal blue limestone... 1 6
3. Bluish black shale parting................. 0 1
2. Six-inch layer of Lluc limestone with shale

PArtiNgs - vvvrnriiiiiiiiiii e 2 0

Columbus limestone.

1. Massive blue limestone, very fossiliferous.. 5 6

At this place the Delaware limestone is quite fossiliferous and es-
pecially so in the upper part. The following fauna was collected from
this section:

Horlizon.
Cystiphyllum vesiculosum Goldfuss.................. )
Zaphrentis SP. «eeeveieettiiiiiiiteie ittt 10
Nucleocrinus venustus (?) Miller and Gurley........ 10
Cystodictya gilberti (Meek)...o.vvvueiiiiniioans. 2.7,9
Fenestella sp. ««vvveveiiiiiiiiiiiiiiiiiiniiiieann, 1,2
TrematopPora SP. «eceevioenneeonnetonnronaneoennnss 2
Atrypa reticularis (Linnaus)...........ooiiiiiiiiin, 2,9,10
Atrypa spinosa Hall............oooiiiiiiiiiiiine, 1,9
Camarotceechia billingsi Hall...........ooooiiiiiiiae, 9
Camaroteechia tethys (Billings)....covvviviiiinan, 9
Camaroteechia Sp. «.ovvveviniineiniiiineieeinnnness 1,10
Chonetes mucronatus Hall ..., 1,9
Chonetes scitulus Hall .o coviiiiiiiiiiiiiinninnne, 7
ChONELES SP. «evevvrennnrsnnnreenassnneennnannneenns 2,7,10

Chonostrophia reversa (Whitfield)................... 9
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Horlzon
Cyrtina hamiltonensis Hall.............coevvieiiann. 2,9
Delthyris consobrina (d'Orbigny)....... EEEEEERRRE R 9
Leptzna rhomboidalis (Wilckens)..o..oovevuiiiiannn. 1,2,7,9
Pholidostrophia iowaensis (Owen)......ccecevneennn. 9
Rhipidomella vanuxemi Hall............ooovvvnnntn, 2,10
Spirifer duodenarius (Hall)......c.cociiiinininnae 1 )
Spirifer varicosus Hall.......covveiiieiiiiiniene, 1
Spirifer Sp. «ecviiraiiiiiiiii i s 2,9
Stropheodonta concava Hall...........coovieeeiian. 2,9
Stropheodonta demissa (Conrad).......cvvveveeannns 2,9
Stropheodonta hemispherica Hall................. .0 1,9
Stropheodonta parva (?) Hall...........cooveienen. 9
Stropheodonta perplana (Conrad)........c.ccviiunns 1,9
Aviculopecten cleon (?) Hall...............o0aaits 9
Aviculopecten princeps (Conrad).....coevvvvieennne. 9
Conocardium cuneus (?) (Conrad)........covvvenen 9
Glyptodesma erectum (Conrad)...........cevveiivnns 9
Mytilarca Sp.cvcverereiieettiiiittinaiirintesannanens 9
Paracyclas elliptica Hall....oooviveiniiiiiniaina... 9
Schizodus Sp. »vevervvrrtritiiiitenaitienaaieaionns 9
Pleurotomaria Sp. seevvvvereeeecreirenetotncaennans 9
Platyceras bucculentum Hall...........coviiite. 9
Platyceras sp. ..coseeiieeiieiiiiiiiiiiiiiniianaanns 7
Tentaculites scalariformis Hall.........coovnnnenen 1,2,7,9
GYTOCETAS SP. +vvevereserenneneroniosenncesssncenses 1,9
Phacops rana Green........ooveviiiiiieceenannnnns 10
Phacops SP. serererentenirtiniieriintecrecnncnnns 9
Proetus crassimarginatus (?) Hall .............o0.0 1
Proetus rowii (Green)..coevveviiieineninnieeinennns 9
Proetus sp. ettt teaeaa s 2,9

The section is an extremely interesting one from the fact that it
shows so much of the Delaware limestone. The fauna, however, is rather
disappointing, because it fails to show many of the distinguishing features
which separate it from the Columbus. The Coral layer (No. 10 of the
Section) is, however, a most interesting zone since it occurs also in the
quarries of the Sandusky region, and thus it affords a means of tying
sections together. The specimens of Cystiphyllum wesiculosum, which
are the most abundant, simply lie on top of the layer of limestone and
cover it more or less completely to a depth of two or three inches. Six-
teen inches below the Coral zone there is a layer which is frequently
filled with Cyrtina hamsiltonensis.

Bellevue.,)—This city is in the center of an important group of De-
vonian outcrops, and in a region where the drift is usually thin. Sinks
are not uncommon to the north and west, while to the east rock outcrops
even along the roadside. The more important limestone outcrops are
west of the city.

1See also Swartz, Charles K., Johns Hopkins Umiv. Cir., N. S. No. 7,
1907, pp. 60, 61.
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The Spence Brothers quarry is located along the Nickel Plate Rail-
road two miles southwest of Bellevue, and cuts the following section:

Ft. In.
12. Drift and soil-ccctviveierranneanns PPN 6 0

Columbus limestone.

11. Hard compact layers of bluish gray lime-
stone, fracturing more or less concoidal.. 4 0
10. Compact gray to bluish gray limestone..... 2 8 \
9. Thin bedded uneven layers of very fossil-
iferous gray limestone. The top layer
contains a distinct horizon of Spirifer
acuminatus associated with Aviculopecten
cleon (?) as on Kelley’s lsland........ 5 0
8. Comparatively thin bedded gray limestone,
very fossiliferous and with a Spirifer

acuminatus horizon at the top.......... 4 0
7. Four to ten-inch layers of quite fossiliferous
bluish gray limestone.................. 2 10

6. Layers of a hard gray limestone more or less
mottled with white and quite fossilif-

EIOUS +cveevesssosnsensosnanososaanesss 2 3
5. A massive layer of fine grained gray lime-
SLOME +vvveveeenneenoecanonnencannnns . 3 3

4. A massive layer of fine grained gray lime-
stone with some chert in the lower part.
(This is probably the “bottom rock” of
the Marblehead and Kelley’s Island .sec-

HOM) verereniiiiiiiiii i iiiiiaa 6 4
3. Layer of gray limestone with no chert...... 0 10
2. Light gray chert alternating with layers of

grayish brown limestone............... 2 4
1. Massive brown limestone with no chert to

the bottom of the pit at the crusher..... 6 6

The following fauna was collected from the upper portion of the
quarry:

Diphyphyllum simcoense (Billings)
Favosites hemisphericus (Troost)
Zaphrentis cornicula Edwards and Ilaime
Atrypa reticularis (Linnzus)
Atrypa spinosa Hall

Camarotcechia tethys (?) (Billings)
Chonetes mucronatus Hall

Cyrtina hamiltonensis Hall

Leptzna rhomboidalis (Wilckens)
Schizophoria propinque Hall
Spirifer acuminatus (Conrad)
Spirifer macrus Hall
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Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Stropheodonta inzquiradiata Hall
Stropheodonta perplana (Conrad)
Aviculopecten cleon (?) Hall
Aviculopecten princeps (Conrad)
Paracyclas elliptica Hall
Platyceras dumosum Conrad
Proetus crassimarginatus Hall

Garrigan’s quarry, (now belonging to the Bellevue Stone Co.), one
and one-half mile west of Bellevue along the Wheeling and Lake FErie
Railroad, has a very similar section, and is cut to about the same depth.
It is about a mile north of the Spencer quarry.

The quarry of the Bellevue Stone Company is located just beyond
the western edge of the city, and here the following section is well ex-

posed:
Ft. In.
7. Soil and driftee.eeer i ierinrnrananenss 2 0

Columbus limestone.

6. Very fossiliferous crystalline gray limestone
much weathered and the fossils usually

in a poor state of preservation......... 7 0
5. Gray limestone without chert and f{fossils
FATE ¢ eveeetreenneeeennnnanocennnnnan 3 6

4. Gray to brown limestone with white chert
between the layers. The chert is all more
or less fossiliferous but that in the lower

part is very fossiliferous......:........ 6 6
3. Two massive layers of gray to brown lime-

stone with but few fossils............ 8 6
2. A layer of bluish gray and rather crystal-

line limestone with few fossils......... 2 6

Monroe limestone.

1. Massive bluish to drab fine grained banded
limestone in layers running from two to
three fect in thickness. The top of the
upper layer is shaly and has a weathered
APPEATANCE o vvvevnrernnnnnn sonnnnenns 17 3

The following fauna was collected in the Devonian portion of this

quarry:
. . Horlzon.
Calcisphzra robusta Williamson..................... 6

FFavosites hemisphericus (Troost).....ccovvieeinan., 2,3
Hadrophyllum d’orbignyi (?) Edwards and ITaime... 4
Syringopora SP. «eeevereuenireennenessnecennnnanans 4
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Horizon.
Zaphrentis cornicula Edwards and Haime............ 2,3,6
Zaphrentis SP. «.ceveeeatrriiitiiiiiaiiiieeaiaaes 4
Stromatopora ponderosa Nicholson.......e.cvvviieen 2,3
Cystodictya gilberti (Meek).....covvirieinennannnn. 4,6
Fenestella sp. «vovevieniiiiiiniiiiiiiiiiiiiiaannns [
Semicoscinium semi-rotundum (?) (Hall).......... 4
Athyris vittata indianaensis n. var..............00.0. 4
Atrypa reticularis (Linnaus)....coovvireiiiiiiinnnn 2,3,4,6
Atrypa spinosa Hall...ooviiiiiiiiiiiaiieiininennn, 4,6 -
Camaroteechia carolina Hall......ooivviiiiiinnnnn. 4
Camarotoechia tetys (Billings).......c.oovviiiannn. 4
Chonetes mucronatus Hall..........coovueiuens Y )
Cyrtina hamiltonensis Hall. .....ooviiiiiiiiiiiinn, 4
Eunella linckleni Hall.......coooiiiiiiiiiiiennnnns 6
Eunella sullivanti Hall.......cooiiiiiiiiiiinnnennns 4
Nucleospira concinna Hall.......................s. - 4.6
Pholidostrophia iowaensis (Owen).................. 4,6
Productella spinulicosta Hall......oovovviiiiieanin, 4
Reticularia fimbriata (Conrad)......... EEEEERTT TR, 4
Rhipidomella vanuxemi Hall................ooouen 4,6
Schizophoria propinque Hall..........coiiiiiiaaaats 4
Spirifer gregarius Clapp.... . eoieeeviiiiieiiaaa, 2,3
Spirifer manni Hall...c.coviviiiiiiiiiiiiiiiiineen 6
Spirifer varicosus Hall............... i 4
Stropheodonta demissa (Conrad)...........ocvnntn 4,6
Stropheodonta hemispherica Hall.................... 2,3,4,6
Stropheodonta inzquiradiata Hall.................... 4
Stropheodonta perplana (Conrad)......cvvievueann, 6
Conocardium cuneus (Conrad).....-ccoevvvvinisn.. 4,6
Ptychopteria (?) Sp. cveeevreeererierinrnreienans 4
Callonema SP. «vieverreeriiniinnetineiitieeiaraaans 4
Platyceras carinatum Hall.............ciiiiiiane.. 4
Platyceras dumosum Conrad...........coiiiiiiiie. 4
Platyceras SP. «eeeerneritcneintiiiiiontineiiiiaees 4

Strong’s Ridge is located three miles east of Bellevue. The ridge
is made up of the limestone (Prout) member of the Olentangy, at places
capped by the Huron shale, and but slightly covered by drift. Over an
area of several square miles around this village outerops of this upper-
most member of the Hamilton are quite common. Among these per-
haps the best is to be found on the Allen Farr farm on the Bellevue road,
three-quarters of a mile northeast of the village of Strong’s Ridge and
just across the line in Erie county. The following section is just west of
the buildings and north of the highway, where a little quarrying has been
done.

9. Soil and drift....veeeeerenreinnrreneeenns 2 0

Huron Shale.

8. Black bituminous shale................... 5 0
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Olentangy formation.

7. An outcrop of badly weathered bluish lime- e w

stone. Formerly this was quarried..... 9 U
6. Soft blue shale, much weathered........... 2 6
5. Layer of bluish limestone which is made up

almost entirely of Bryozoans.......... 0 3
4. Quite fossiliferous compact blue limestone.. 0 6
3. Bluish shale or shaly limestone............ 2 2
2. Rather compact fossiliferous blue limestone. 0 4
1. Fossiliferous weathered blue shale showing

in the bottom of the ditch............. 2 0

The following fauna was collected in the weathered material of the
soft limestones and shales along the ditch bank just below the pond at
this place:

Syringopora perelegans Billings
Cystodictya sp.
+ Monotrypa sp.

Trematopora sp.

Amboccelia umbonata (Conrad)
Chonetes deflectus Hall
Leiorhynchus kelloggi Hall
Schizophoria striatula (Schlotheim)
Spirifer pennatus (Atwater)
Spirifer sp.

Stropheodonta demissa (Conrad)
Aviculopecten fasciculatus Hall
Modiomorpha subalata (Conrad)
Mytilarca cf. carinata Hall
Pleurotomaria capillaria (?) Conrad
Phacops rana (Green)

This is the most southerly point at which this fauna, in such great
abundance, is accessible. Dr. Newberry agreed that it is of Hamilton
age, but gave the deposit little consideration beyond that assertion.
The fossiliferous limestones and shales of the upper portion of the forma-
tion doubtless increase in importance to the north, until at Thedford,
Ontario, the whole of the Hamilton is made up of beds similar to those
of this section.

Norwalk,—A noted, and perhaps the best, well record of northern
Ohio is that known as the ‘“Citizens’ well No. 1, Norwalk, Ohio.” ‘This
well was drilled in 1887 along the banks of the Huron river in Norwalk.
The measurements of this section were faithfully recorded by Hon. C. H.
Gallup, and the samples preserved by the same gentleman, now form one
of the valuable assets of the Firelands Historical Society Museum at
Norwalk, Ohio.
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The following gives a brief description of the samples of that portion
of the section' which is of most interest here:

Feet.
i. Drift (Samples No. 1-5)...... teeessacesaensaans 76
h. Ohio shale (Nos. 6-13). Black and gray shales
showing the usual three-fold division........ 175

g. Ohio shale and the Prout limestone member of the
Olentangy mixed (14). This sample is mostly
a black shale with but little limestone........ 28
f. Olentangy shale, Prout limestone member, (15).
Gray limestone but the sample containing
fragments of black shale............. eeneen 5
e. Olentangy shale (16). Limestone softer and finer
than that above and approaching the shaly
Phase ..eeriiiiiiiiiiieiiiiiicteitsnanaanss 5
d. Olentangy shale (17). A soft mud-like sample.
Mr. Gallup says that the drill went about four
feet every time it was dropped in this portion 359
c. Olentangy shale (18). Soft blue shale with some
pieces of black shale and some chips of blue

limestone ....oeviiniiiiiiiiiiiiiiiiiiiaan, 13

b. Delaware and Columbus limestones (19,20). Chipped
blue and gray limestones..........cevuannn. 130

a. Monroe limestone (21-50). Dolomitic limestone
and GYPSUM +eeeererrreiennnnnnrenacannaans 665

The well is twenty-seven hundred and twenty-five feet deep, and is
believed to end in the Trenton limestone. The section gives between
eighty and one hundred feet as the thickness of the Olentangy, and about
one hundred and thirty feet for the combined thickness of the Columbus
and Delaware limestones.

Sand Hill.—This village is located at the old Seven-Mile house
along the pike south-southwest of Sandusky. A little more than a
quarter of a mile west of the village, and a mile southeast of Weyers
station on the Pennsylvania Railroad, is the Barnes quarry (see Plate
VII), where the following section is exposed:

11, Soil and drift..evvveeineennnnenneennnnnns 1 0

Delaware limestone.

10. Bluish gray limestone wecathering into thin,

rather uneven layers. Few fossils...... 4 0
9. Fairly massive blue limestone containing

quite a number of Brachiopods, fish teeth,

BEC. cvveseronneronaratorsasacsacnnanas 2 6

'Gallup. C. H., The Firelands Pioneer, N. S., Vol. XII, 1 9C0, pp. 522-526
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Pt In,
8. Rather thin bedded blue limestone wecather-
ing brown. It contains some white chert
and much bituminous matter, The shaly
partings contain Crinoid stems and Bryo-

ZOAMS s evereenonnrnsocaccscanonnaanes 2 10

7. White chert .............. cerereereaean, 0 4
6. Brown to bluc thin bedded and slightly
bituminous limestone with some Crinoid

stems but other fossils rare............ 1 2
5. Two layers of blue limestone with a few

nodules of chert in the lower course.... 1 4

4. White chert containing Leptena rhomboidalis 0 4

3. Blue limestone «.ceeeeeereereereannnannns 2 6
. 2. Soft blue Crinoidal limestone with a great

quantity of Leptena rhomboidalis bear-

ing white chert in the top.............. 0 10
1. Two layers of blue limestone completing

the section to the bottom of the hole in

the southwest part of the quarry...... 2 2

The fauna here is not rich in species, nor are individuals always
plentiful, but the following were picked up and demonstrate its Dela-
ware age.

Fistulipora multiculeata Hall
Camarotcechia sp.

Chonetes coronatus (Conrad)
Cyrtina hamiltonensis Hall
Leptana rhomboidalis (Wilckens)
Martinia maia (Billings)
Platyceras bucculentum Hall
Platyceras dumosum Conrad
Tentaculites scalariformis Hall

Southward from Sand Hill the Delaware limestone is at the sur-
face, or nearly so, for a mile or two. Mr. Barnes, owner of the quarry,
says that on lands now owned by Mr. Parker, a neighbor, a well sunk
ninety-six feet with a diamond drill, a few years ago, penetrated ninety
feet of blue limestone, and that only the last core of the well was gray.
A similar well drilled at Mr. Barnes’ own home, penetrated sixty feet of
blue limestone and did not pass through it. This is what should be ex-
pected, however, since the upper part of the Columbus limestone at San-
dusky has a color and texture remarkably similar to that of the Delaware
limestone, and the Marblehead sections give only about forty-five feet
as the thickness of the gray and brown portions of the Columbus lime-
stone.

Three-quarters of a mile east-southeast from Sand Hill the road
crosses Pipe Creck about a quarter of a mile west of Bloomingville. Both
above and below the highway bridge at this point there are meager out-




PLATE VIL

The Delaware limestone in the north wall of the Barnes quarry at Sand Hill near Sandusky. This

is probably the upper part of the formation.
(Paoto BY F. CABRNKY.)
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crops of the soft blue shales of the Olentangy. At the barn on the east
bank, near the bridge, is an artesian well, which is said to penetrate
“fifty feet of soapstone,” and to end in the hard blue limestone.

A quarter of a mile east of Bloomingville, a small south branch of
Pipe Creek cuts a section in the Prout member of the Olentangy, and also
exposes a portion of the shale, north of the ridge road. The following
is a section of the rocks at this place:

Olentangy formation.
. . . 0 . Feet.
4. Blue limestone containing many Crinoid stems,

Co_rals and Bryozoans. Atrypa reticularis and
Stropheodonta demissa are rather common.
The limestone has been quarried to some
BXLEIE «evvventnnotnneeneesonacnasersennaans 9
3. Blue shales and limestones, very poorly shown
but weathered blocks of it lie on the bank,
where such fossils as the following have
weathered out: Syringopora perelegans, Mon-
otrypa sp., Chenetes deflectus, Leiorhynchus
kelloggi, Schizophoria striatula, Spirifer pen-
natus, Stropheodonta demissa, Phacops rana,

L 15
2. Badly weathered marly blue shale............... 10
1. Blue shales with disc-like blue limestone concre-

tions. No fossils seen e eeeeeiiiinrireenann. 5

The outcrop of the upper portion of this section is very good, but
the shaly banks below are mostly sodded and the section unsatisfactory,
except at a few places where the stream strikes the bank at an angle and
thus keeps a fresh exposure.

Prout.—This station lies seven miles due south of Sandusky on
the Baltimore and Ohio Railroad. The section which Newberry dis-
cusses' for this locality is about a mile north of the little village, and
where the railroad cuts the highest portion of the ridge, or old lake beach.
The section now exposed at this point is as follows:

Ft. In.
7. Sand and gravel.........ooiiiiiiiiiit, 14 0
Huron shale.
6. Black shale with a layer of iron pyrites at*
At the DASE «vvvvrirrnrneernnenenennns 2 0
Olentangy shale, Prout limestone member.
5. Dark gray to black chert.........coiveetn 0 4
4. Compact gray limestone, hard and crystalline 1 8

'Geol. Surv. Ohio, Vol. 11, pt. 1, 1874,%p. 190.
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Ft. In,
3. Soft shaly blue limestone with numerous
Corals «evvveeennconnnecannns P 1 2
2. Mostly soft shaly blue limestone........... 0 6
1. Compact crystalline bluish gray limestone
to the bottom of the ditch............ 1 4

This gives the total amount of rock exposed in ‘“Deep Cut.”” What-
ever may have been uncovered farther down the ditch to the north is
now completely concealed. In the comparatively low flat to the north-
east, however, the blue marly shale is said to lie but a few feet below the
surface, and has frequently been reached in laying tile. Mr. Smith, who .
owns the land along the east side of the railroad here, a few years ago
dug a well along the northern slope of the ridge. It penetrated five feet
of sand and gravel, then entered the blue marly shale.

The fauna of the Prout limestone is not abundant nor is it well pre-
served, but it carries among its more plentiful species, forms which are
common to the Delaware limestone, and this probably accounts for New-
berry’s erroneous statement that ‘‘At Belleville the Huron shale may be
seen resting directly upon the Corniferous limestone.’”

Plum Creek.—Probably the best outcrop of the upper portion of
the Olentangy formation is that to be found along Plum Creek (see
Plates VIII and IX) a mile and a quarter east of ‘“Deep Cut’’ and about
two miles northeast of Prout station. Here the rocks have a thirteen
degree dip to the south, and are covered with but a few feet of drift.
The upper part of the following section is exposed on lands owned by E.
D. and T. C. Fox and by Mr. Kellar, while the lowest part of the soft
blue shale may be seen across the road to the north.

Huron shale.

9. Black bituminous shale.................... 4 0

Olentangy formation.

8. The Prout limestone. Very hard siliciqus
blue limestone with a layer of cherty
pyrite at the top. Silicified Corals and
Crinoid stems are the most abundant
FOSSIIS +veevnecerreanrotertrinennannes

Covered interval «o-.vevieerenerenaeneranns

Layer of fossiliferous soft blue limestone...

Fossiliferous soft argillaceous blue shale. ..

Layer of quite hard fossiliferous blue lime-
StOTIE ecececevvovocassnnsssnnannsnnas 0

Fossiliferous soft blue shale............... 5

Five inches of limestone overlying four

inches of shaly limestone, both fossilifer-
ous, and the latter very fossiliferous.... 0

Nw AmON
W OO0
(=N o\oos

o

tLoc. cst., p. 190.



PLATE VIIIL.

Weathered banks of Olentangy shale along Plum Creek near Sandusky. The illustration shows blocks
of limestone, similar to those shown in Plate V. weathering out of the soft bluc shales. These limestones
contain some well preserved fossils. (P11oro BY F. CARNEY.)
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Ft.
1. Soft argillaceous blue shale. This portion

contains occasional harder nodules or
layers of nodules which approach in ap-
pearance the flat limestone concretions of
the sections at Delaware. While a few
fossils were found in it, probably the
great body of this marly shale is as bar-
ren as its southern representative...... 15

The following is the fauna collected here:

Favosites sp. «vvvvriieniitiiiiiiiiiiiiiiiiiiiiieaes
Zaphrentis SP. «ceeiitetiiiiictiietetititonenctnans
Cystodictya Sp. «veverereiennuenitesnneananonsssnnnnns
Fenestella sp. «vovvuneiiiiiiniiiiieniinnserennnes,
Hederella canadensis Nicholson.........coovvviun.n.
Monotrypa tenuis (?) Hall...............iieien,
Trematopora SP. «ceveeeeeeereenieneeeensnnseesennns
Amboccelia umbonata (Conrad)......ovovvnnviin...
Athyris spiriferoides (Eaton)......ccoivvviieeeiininns
Atrypa reticularis (Linnaus)......ccovieiiiiininnen.
Chonetes deflectus Hall...ovoveiiiiiiiiiinnnninnn.
Chonetes setigerus (?) (ITall)o.oveeneeeiiininnnan,
Crania crenistriata Hall...ooovvviiiiiininriiennnnnss
Leiorhynchus kelloggi Hall.......ccoviviiiiiennenaen,
Leiorhynchus laura (?) (Billings)....ccvvvveinennnn,
Leiorhynchus sp. «.vviviiiiiiiiiiiiiiiiniiinnnnnns
Spirifer pennatus (Atwater).........cevveneniiannnn
Spirifer sp. «.vetiiiiiiiiie et i e e
Stropheodonta demissa (Conrad)......ovvveeennnnn..
Stropheodonta hemispherica Hall....................
Stropheodonta perplana (Conrad).......ocoveuinenns
Actinopteria boydi (Conrad)......ccoviieviiiiinannns
Actinopteria Sp. - -veeeeeiiiiiiiiiiiiiiiiiiiieniae
Aviculopecten cleon (?) Hall.......cooeviiniiinn..,
Cypricardina indenta (?) Conrad..........ccocovn.n.
Glyptocardia speciosa Hall.e.ooviiiiiiiiiiinnnnnenn,
Grammysia arcuata (Conrad)..........coovvvuunannn.
Grammysia bellatula Hall..............coiiiiiniie,
Grammysia bisulcata (Conrad)......ocvviveiniiiann.
Leiopteria rafinesquii Hall.....oovvvvvviiiennnaeen
Modiomorpha subalata (Conrad)......cocovuuvennn.
Modiomorpha sp. ..vivriiiiiiiiiiii i
Nuculites triqueter Conrad.....vvviiiinirnieiinnnns
Pholidella sp. «vvvvveriiiiiiiaiiiiiiiiiineiinnnnnes
Pterinea flabellum (Conrad)........c.covvieniiiinen,
Schizodus appressus (Conrad) .....c..vvvveiiiinnnnn.
Sphenotus cuneatus (Conrad).......coviiivinnnaann,
Bellerophon lyra Hall...o.ovviiieiiiiiiiiiiiiinan.,
Bellerophon sp. «ccevtiiiiiiiiiiiiiiiiiiieieieennees
Cyrtonella mitella Hall.............ocoiiiiiiiaal,
Platyceras erectum (Hall).............coooiin oL,

In.

Horlzon.

4
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Horizon.
Pleurotomaria rotalia Hall..........oooiiiiiiiiin, 2
Styliola fissurella Hall........... e e 5
Orthoceras Sp. «veeverrreiinieirnnnrennsnensnensenns 2
Barchilina sp. «v.vvviuiiiiiiiiiiiiiiiii i 2
Bollia sp. «vvvvriiiriiiiiiii ittt it c e 2
Bythocypris indianensis (?) Ulrich......coovivninns 3,506
Bythocypris cf. punctatus Ulrich........oooiiiiians, 2.6
Phacops rana (Green)......ocvvviniiiiniiininnnnnnnn 2.4,6

At Slate Cut, along the Lake Shore and Michigan Southern Rail-
road, four miles east-southeast of Sandusky, the Prout member of the
Olentangy is nicely exposed with the overlying Huron shale. This is
probably the best place to observe the contact between these formations,
but the blue shale underlying the limestone is not cxposed here.

Wilmer.—The Baltimore and Ohio station called Wilmer is located
about four miles south of Sandusky. It is the switch which runs in to
the old Casparis quarry. The pit is now nearly filled with water, only
cight and one-half feet of Delaware limestone rising above the water, but
it is said to have been worked to a depth of twenty-five feet. Six feet
below the top of the section here is a layer which is filled with Cysti-
phyllum vesiculosum, and thus recalls the similar layer in the France
quarry at Bloomville. From the eight and one-half feet, not covered by
water, the following species were collected.

Cystiphyllum vesiculosum Goldfuss
IFavosites sp.

Stromatopora ponderosa Nicholson
Cystodictya sp.

Camarotwechia sappho (?) Iall
Chonetes deflectus (?) Hall
Chonctes mucronatus (?) Hall
Chonetes sp.

Eunella linckleni Hall
Orthothetes pandora (Billings)
Pholidostrophia iowaensis (Owen)
Productella spinulicosta Hall
Spirifer audaculus macronotus Iall
Spirifer macrus (?) Hall

Spirifer sp.

Stropheodonta concava Hall
Stropheodonta demissa (Conrad)
Strophcodonta hemispherica Hall
Strophcodonta perplana (Conrad)
Aviculopecten exactus (?) Hall
Aviculopecten princeps (Conrad)
Aviculopecten sp.

Conocardium cuncus (Conrad)
Paracyclas elliptica Hall
Bellerophon pelops (?) Hall




PLATE IX.

The Prout limestone member of the Olentangy shale outcropping along Plum Creek. The rocks dip

south at an angle of 13° and hence the Huron shale comes in at the fence just ahove.
(Pnoto By F. CARNEY.)
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Platyxceras carinatum Hall

Platyceras dumosum (?) Conrad

Pleurotomaria sp.

Gyroceras sp.

Orthoceras eriensis (?) Hall

Orthoceras sp.

Proetus sp. .

The lower layers of the quarry are said to be about two feet thick
and practically unfossiliferous. This item, together with the layer con-
taining Cystiphyllum vesiculosum, serves to tie this outcrop to those next
to be discussed, and which stratigraphically extend well towards the
top of the formation.

Soldierss Home.—The State Soldiers and Sailors’ Home is located
about three-quarters of a mile south of the city limits of Sandusky. The
limestone here is practically at the surface, and rock has been taken out
at several localities. Two of these are now the sites of active quarry-
ing, and both show a similar section in an impure blue liméstone, which,
when first broken, has a brown or bluish brown color and a strong petro-
leum odor. The stone usually has an earthy texture, with films of bitu-
minous matter between beds. There is an occasional band of bluish
white chert which contains some Bryozoans, but, in general, chert isex-
tremely rare. These quarries produce a large amount of the beautiful
blue building stone for which Sandusky is noted, and in addition, a great
quantity of crushed rock.

Just across the road from the south corner of the grounds of the
Soldiers’ Home, William Hendrickson is operating a quarry with the

following section:

Ft. In.
6. DIIft cvoveerriiniiietiiieceerneneannaanes 2 0

Delaware limestone.

5. Thin bedded fossiliferous blue limestone.... 5 6
4. Laycrs of bluc limestone containing many

specimens of Cystiphvllum wvesiculosum

associated with Favosites hemisphericus,

Heliophyllum halli, etc................ 0 6
3. More or less irregular layers of almost un-
fossiliferous blue limestone............. 5 0

2. Two to ten-inch layers of sparingly fossil-

iferous blue limestone, containing some

organic matter Between layers are

Crinoidal shale partings with numerous

trails v vveiiie it et 6 3
1. Two massive layers of blue limestone, with

some chert between. Sometimes these

layers split up into several. The bottom

of the quarry is blue limestone.......... 3 6



124 ) BULLETIN No. 10

The following fauna may be found in this quarry:

Horizon.
Cystiphyllum vesiculosum Goldfuss.................
Diphyphyllum sp. vvvvviiiier tiiiiiieiieiiareanenas 4
Favosites hemisphericus (Troost)........ccocouinnne 4
Heliophyllum halli Edwards and Haime.............. 4
Stromatopora SP. +eeeeeeriacieiitiintiinraaaneaanas 5
Cystodictya gilberti (Meek)eeveervieereieriniinnnenns 1,2,3
Fenestella Sp. «vvveevrvenreniranierteennennreranscnns 1
MONOLEYPA SP. e evrevrenrinsirantenseeestatanrieeanns 3
Atrypa reticularis (Linneus).....ccevevevinrineanns 2,5
Chonetes deflectus Hall.oovvviviiiiiiunnnneeiinnn, 1,2
Leiorhynchus limitare (Vanuxem).......c.cooeouinnn, 1,2
Lingula manni Hall......cccviiiiiiniiiiiiiiaaa, 1
Martinia maia (Billings) ..ecvveverinrerinerinnnannn 1,2
Pholidostrophia iowaensis (Owen)...........ovueunn 5
Stropheodonta demissa (Conrad)......ceevuveeennnnn 1,5
Stropheodonta hemispherica Hall.................... 5
Stropheodonta Sp. «.veveiieaiiitiiiiiiiiiaiiiiiaeas 5
Conocardium cuneus (Conrad).......cvevvuvvennnnn. 5
. Cypricardella tenuistriata (Hall)..........oviiinannn 2
Glyptodesma erectum (Conrad)......ccccveviuannnn. 1
Nyassa arguta (?) Hall........cocoiiiiiiaiiinial, 2
Paracyclas elliptica Hall.covveeviivinninnennnnnnnn, 2,5
Platyceras erectum (Hall)..........coooiiiiiaiinl., 1,2
Pleurotomaria Sp. ««ccvverrietiieitiiiieiiiiienanns 5
Tentaculites scalariformis Hall...................... 1

In addition to this small collection of invertebrates, fish teeth are
common, while the skulls and jaws of Onychodus sigmoides are occasipn-
ally found. In the Wagner quarry No. 1, near the east corner of the
Soldiers’ Home, the Delaware limestone has been opened to a depth of
twenty-five feet, and is in every way practically a duplicate of the above
section and fauna. In addition to the above species, however, a few
other forms were found here. Among these are: Ambocoelia umbonata,
Camarospira eucharis, Chonetes scitulus, Chonostrophia reversa, Strophe-
odonta concava, Palaeoneilo (?) sanduskiensis, Phacops rana, etc., while
traces of the layer containing Cystiphyllum vesiculosum can also be found.

Sandusky.—The city of Sandusky is perhaps the most famous Devo-
nian limestone locality in the state,and,taken in connection with the out-
crops at Marblehead and on the islands, it well deserves this distinction.
In excavating for the basements of residences and other buildings of the
city, and in laying water mains and building sewers, it is necessary often to
blast away the rock, and such excavations have much the appearance of
a newly opened quarry. The city is literally ‘“founded upon a rock.”

The vicinity of Hancock street and Sycamore line,! in the south-
eastern part of the city, has long been the scene of the quarrying in-

'Prosser, Charles S., Jour. Geol., Vol. XIII, 1905, pp 433, 434.
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dustry. At this place a half dozen or so different quarries have been
located, but at the present time only two are being operated, and of
these the Wagner quarry No. 2 is the larger, and, for the present purpose,
the more interesting.

The following is a section of the rocks in the Wa.gner No. 2, or old
Schoepfle quarry.!

Delaware limestone.

Ft 1n.
13. (This portion is exposed across the street to

the south of the quarry and in an old

pit now used as a city dump.) Shaly blue

to brown limestone with some chert at

the DasCe . vveerereriiranescnancsenanns 3 0
12. Two layers of somewhat massive Crinoidal

blue limestone. About three inches of

the lower layer is left in spots on the top

layer of the Wagner quarry No. 2...... 2 0

Columbus limestone.

11. “Bone-bed,” poorly defined, but traces of it
found on both sides of Hancock street..
10. Crinoidal blue limestone containing many

COrals cevveenrennecenecacsccncoannas 3 8
9. Massive crystalline blue limestone........... 4 0
8. Blue limestone showing many Crinoid frag-
. ments where weathered................. 2 6

7. Several layers of blue limestone containing

a grcat abundance of Tentaculites

scalariformis. These are more conspic-

uous in the bedding planes............. 1 6
6. Blue limestone separated from the layer be-

low by a prominent iron bearing stylo-

Jitic contact «ocevereerecennnnenaannns 0 6
5. Massive blue limestone separating into sev-

eral layers. A Spirifer acuminatus hori-

zon occurs three feet above the bottom

Of this ZOMe. e vvieireneeeeeeeeennnnas 3 8
4. Very fossiliferous blue limestone bearing a

Spirifer acuminatus horizon at the top.

(One of the wave-marked surfaces, com-

mon around Sandusky, is found in the

middle of this bed)......ccvvvviieeanans 1 0
3. An irrcgular layer of hard compact bluish

gray limestone forming somewhat of a

boundary line between the blue and the

gray to brown limestone and not dis-

tinctly separated from the layer below.

(This same layer occurs in the Ole-

macher quarry at Marblehead)........ 0 3

!See also Swartz, Charles K., Op. cit.,, p. 58; also Prosser, C. S., Jour.
Geol., Vol. XIII, 1905, pp. 436- 438.
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Ft. In.
2. Gray to brown limestone with the - fossil$
more or less in strips or pockets....... 2 0
1. Very massive grayish brown limestone show-
ing no bedding, but rudely banded. The
fossils are in strips or pockets, as in the
layer above. The rock has a strong
odor of petroleum but where long ex-
posed so that this escapes it, assumes
its usual gray color........ccvevuennnn 8 0

The following fossils are among those to be seen in this section:

N Horizon.
Calcispheera robusta Williamson........ovvuvvnennnn, ,
Cystiphyllum vesiculosum (?) Goldfuss.........c..ut 58,910
Diphyphyllum sp....oovnneuniiiiiiiinan., v 2,4
Favosites emmonsi Rominger......oevvevevineinennns 1
Favosites hemisphericus (Troost)...o.vevevnnenenn - 1,235,110
Hadrophyllum d’orbignyi Edwards and Haime........ 12
Stylastrea anna Whitfield. ......coovvneiviiiininnn, 2
SYringopora SP. «.eeeeniiiinecriinironitanenaaeaan 5
Zaphrentis cornicula Edwards and Haime.,......... 1,2
Zaphrentis gigantea (?) Ralfinesque.............. -.. 14
Zaphrentis sp. ..ceeeviiiiiiiiiiiiiiiiiii i, 5
Megistocrinus spinulosus Lyon..........ovvvvianen, 9
Nucleocrinus verncuili (Troost) «.evveveriiiirannns 10
Coscinium striatum Hall and Simpson................ 9 .
Cystodictya gilberti (Meek) .. oo vvirereniiiiiniinnn, 1,2,4,5,9
Fenestella sp. cvvveiiiniiiiiiniiiiinieerereenennnnss 1,2,4,57,89
Lichenalia sp. «voeviiiiiiiinnniiiiiiiiiiiiiininnonns 9
Monotrypa Sp. «cvvvveeiieniiiiiiiiiiiiiiiiiiiias 9
Atrypa reticularis (Linnmus)....coovviiiiiiiiininna. 1,2,4,5,7,8,9
Atrypa spinosa Hall....oooviinniiiiiiiiiiiinnnn.s, 2,459
Chonetes mucronatus Hall.....ovvviiiniiiiinnnne.. 1,7,8,9
Cyrtina hamiltonensis Hall...oooveer veniiniiininnns 5,10
Delthyris consobrina (d’Orbigny)......covvevuinennn 12 .
Leptena rhomboidalis (Wilckens) ................. 4,7,10,12
Martinia maia (Billings) .. .ccoivviiiiiiiiiaiiieann, 2
Pholidops patina Hall and Clarke.................7.. 4,8
Productella spinulicosta Hall...........coooiiiinin, 5
Rhipidomella vanuxemi Hall.......oovvviiiniinennnn. .4,7,8,9,10,13
Schizophoria propinque Hall.......coovuivviiiennnnn. 57
Spirifer acuminatus (Conrad).......ccvveviinaininnnn 4,5
Spirifer duodenarius (Hall).......oviiviiieienn.... 10
Spirifer macrus Hall....ooviiiiiiniiiiiiiiininnns 7,10
Spirifer varicosus Hall.....oviviiiiiiiiiiiiennns 10
Spirifer Sp. «veeiretiiiiiiii i i e i, 8
Stropheodonta demissa (Conrad)....covvvnnevnannnn. 1,2,3,4,57,10
Stropheodonta hemispherica Hall................... 1,2,4,5,7,10
Stropheodonta patersoni Hall.....ooovviiinviiains, 5
Stropheodonta perplana (Conrad).........cccvvvennn 1,4,510

Aviculopecten princeps (Conrad)....civviviiiivvannn 10
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Horizon.
Paracyclas elliptica Hall.......ooooiviiiiiiinnnes , 8,
Euomphalus decewi Billings..........coovniien, 4
Platyceras dumosum Conrad.......c...coiiivieniinnnn 9
Platyceras erectum (Hall)......coovevvininian... 13
Pleurotomaria Sp. +«eeeeeerernreereeeaiiaarieraneans 4
Tentaculites scalariformis Hall..............o0inne, 1,7,8
Dalmanites sp. «.evveiiiiiiiiiiiii it 5
Phacops SP. «eeveerenntrneienneteeiterrncienreroaas 5
Proetus Sp. «oeveeriiirniiieii i, 1

This is the section of which the upper part was so long considered
to be the equivalent of the section in Campbell’s quarry at Delaware,
Ohio, and the fauna which led Bownocker to the conclusion that the
faunas above and below the “bone-bed” differ less at Sandusky than to
the south.! Still earlier it formed the basis of Newberry’s contention
that the “Sandusky limestone,’* the supposed equivalent of the Delaware
limestone, is of Corniferous age, and led him to the erroneous conclusion
that the Delaware limestone does not carry a Hamilton fauna. The
section is, as we know now, the upper portion of the Columbus limestone
and the fauna characteristic of that portion of the formation. In color
and texture, however, the rock resembles that of the overlying forma-
tion so closely that the deception was a very natural one, especially since
the present quarries at the Soldiers’ Home had not then been opened, nor
were those in the city worked to any considerable depth.? Another sec-
tion which is poorly exposed, but worth mention perhaps, since it dupli-
cates the one just given, is that on Mills Creek in the southwestern part
of the city. The section, beginning at the highway arch just south of
the Lake Shore and Michigan Southern Railroad tracks, extends along

the creek to the south through the O’Donald quarry, up a small westerly
.branch and into the Wagner Stone Company’s quarry No. 4, a httle more
than a mile south of the city limits.

3 Ft. In.
D T 1 ereeaaaeaes 0 6
Delaware limestone.
13. Weathered blue to brown limestone......... 2 4
12. Uniform blue limestone having a massive ap-
pearance, but breaking up into three to
six-inch layers.....coovvviiiiiian, 7 6
11 Even bedded blue limestone in four to six-
inch layers with some nodules of chert at
the tOp «vvvvervinineeenaninninnnnnn. 2 6
10. Layer of Dblue limestone containing much
“white chert «evviine e 0 3

1Bownocker, J. A., Bull. Sci. Lab. Den. Univ., Vol. XI, 15898, p. 31.
2Jdem, p. 29. :
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Ft. In
9. Compact blue limestone in layers about six

inches thick ...:iiiieireeiiinniinnan 4 0
8. Interval, mostly covered, from near the city

limits to the base of the Wagner Stone

Company’s quarry No. 4......cvovennnn. 10 0

Columbus limestone.

7. Very fossiliferous hard crystalline blue lime-

stone containing a good many Corals

and some fish teeth at the top shown

just south of the city limits........... 3 6
6. Several layers of a massive blue limestone,

not very fossiliferous ................ 4 0

5. Rather thin bedded blue limestone, the lower

layers containing a great many speci-

mens of Tentaculites scalaviformis .... 5 0
4. Quite fossiliferous blue limestone contain-

ing a horizon of Spirifer acuminatus at

£ T Y Y 3 6
3. Massive gray to bluish gray limestone...... 2 0
2. Very fossiliferous gray limestone........... 1 6
1. Fairly massive crystalline gray limestone,

quite fossiliferous. This cxtends to the

bottom of the creek at the highway arch 2 0

The O’Donald quarry, which is located in the bed of the creek and

within the city limits, is now abandoned, but the Wagner quarry No. 4
is a new plant producing a great quantity of crushed rock, and hence its
section is constantly improving.

The following fauna may be found in this section:

Horizon
Calcisphara robusta Williamson............ Cereeeeas 1,2
Cystiphyllum vesiculosum Goldfuss....ccoouiveeenaess 7
Favosites hemisphericus (Troost) .. .ceeeevneuennann 1,5
Stylastrea anna Whitfield. cccvevrreinriennenrnrenans 1
Syringopora Sp. «eeeceeniireceitirersiinncarsaesonns 4
Zaphrentis cornicula Edwards and Haime............ 1
Zaphrentis prolifica Billings......ovieeviniiiiiin.. 4
Zaphrentis sp. «evvrieiiiiiiiiiiiiiii i iiiiiiaeans 1,4,5,6,7
Coscinium striatum Hall and Whitfield.......ovv..... 4
Cystodictya gilberti (Meek).evvevreeiiirieneiineeennn 2
CystodiCtya SP. «vevevereeeriennnneeercsnenssasannns 10,12 *
Fenestella sp. -cceviiiiiiiiiiiiiiiiiiiiiernensennes 2,3,4,57,12
Orthonota SpP. seeeeveviieesiieneirnenirecareaannsanns 7
Atrypa reticularis (Linneus).....coeeeerinennnrarans 3,4,5,6,7
Atrypa spinosa Hall..ooe.oeviiiiiiiiiieninaianninn, 4
Camaroteechia Sp. veveeereeniraerntiirnneeacsanensns 6
Chonetes deflectus Halloooovviniieiininininnnnnn. 9,10,11,12

Chonetes mucronatus Hall. ... cviiiiiiiiaaiinas, 3,4
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Chonetes Sp. +.vvveeriniinnrninieeeiieiennenenneans , 4, 5;7
Chonostrophia reversa’ (Whitfield) ............ou... 10
Eunella sp. +vvevieriiieiiiiiiiiiiiiiiiiiieennnannns 7
Leptzna rhomboidalis (Wilckens)......ovvuunn. 4,5,7,9,10,11,12,13
Martinia maia (Billings)...ccovevvinriennnnnaiann. 12
Orthothetes pandora (Billings)....cvoenvneiuaannans, 3
Pentamerella arata (Conrad)....cvevvueneniininnnnn, 6,7
Pholidops patina Hall and Clarke............coouut 2
Reticularia fimbriata (Conrad).....c...ccvvivenanaa.. 7
Rhipidomella vanuxemi Hall........cc.oeviiiiiiaes, 3,4,6,7
Spirifer acuminatus (Conrad).......coveeuvanninnnn. 4
Spirifer duodenarius (Hall)...ovvvviieneiiininnnan, 7
Spirifer macrus Hall....oovivinniiiiiiiiiiiiiena., 3
Spirifer manni Hall...covvvriiiiiiiiniiiiiieiennnnns 4
Spirifer sp. .iciiieiiiii i e 2,3,4,56
Stropheodonta demissa (Conrad)..................e. 1,2,3,4,56,7
Stropheodonta hemispherica Hall.................... 1,4,5,6,7
Stropheodonta perplana (Conrad):.....cc.ccuvnnn.. 1,2,4,56
- Aviculopecten princeps (Conrad).......c.ovvuuincnn. 512
Aviculopecten Sp. ++v.vireniiriiiiiiiiiiiiiireriinaas 5
Glyptodesma erectum (Conrad)........covnevouennns 10,12
Paracyclas elliptica Hall............coviiiiniiaa, 4,5,7,12
Dentaliim sp. «vveeviiiinriinniiiiiiiiiiaeinanes vee 7
Euomphalus decewi Billings..........ooiviviiiian.n 7
Platyceras carinatum Hall............coeiiiiniiie, 7
Platyceras dumosum Conrad.........ccovviiirnnaan, 4
Platyceras erectum (Hall)........ooovvviiiiiianat, 10
Tentaculites scalariformis Hall................ ..., 1,3,4,5
GYTOCETAS SP. +vrevenenonrssonnnsresennanenaensannns 4
Phacops sp. «eevereriartiniiiiiiiieiiiiiiiiiioaans 6,9,10
Proetus rowii Green......oecveveviinniiiniriinenns 7
Proetus SpP---veeeeveerenenreinninnninieseenanansans 2,7,12

Aside from the similarity of the Columbus limestone portion of this
section and its fauna to that just given for the Wagner quarry No. 2, the
lowest zone is in rock which is very similar in its fauna and lithological
appearance to the top layers of the James quarry at Marblehead. Wheth-
er the horizon of the Sandusky and Marblehead localities is identical can-
not be certainly established, since the fauna depended upon is that of a
considerable portion of the Columbus limestone at Marblehead. The
error in considering the localities as reaching the same horizon is not a
serious one, however, and probably does not exceed a few feet. A more
exact means of correlating the sections of Columbus limestone of this
vieinity will be pointed out later.

Venice.—This is the first station west of Sandusky along the Lake
Shore and Michigan Southern Railroad. The section in question for
this locality lies a mile and three-quarters south of Venice, and about two
and one-half miles southwest of the main portion of Sandusky. It is at
the end of the Venice switch and has usually been called the Lake Shore

10—8. G.
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Railroad qu.arry. (See Plate X). Here the ‘“bone-bed’” is fairly well
shown, and the dividing line between the Columbus and Delaware lime-
stones is evident.! The following section was measured in this quarry:

8. Soil and drift. . veeeieieriirennerinanennn. 1 o

Delaware limestone.

7. Blue limestone alternating with layers of

gray cherte......coovveiiiiiiiiiiiina, 2 6
6. Massive and thin bedded crystalline blue

limestone. Weathered surface very Crin-

4 s} ) 3 4
5. Rather impure blue limestone with a ten-
dency to be shaly....coovvviiiniininas 2 0

Columbus limestone.

4. “Bone-bed,” not always well defined........
3. A rather thin Dedded compact blue lime-

SEOME e everrvornrnncsnseansnnansosenoana 2 4
2. A layer made up largely of Diphyphyllum

VErnesmtlanuUm ...ttt 0 4
1. More or less crystalline to gray limestone and

very £0SSIliferous. « v vvenneeeeeeeneannnn 7 10

This quarry is at the summit of a low anticline, the axis of which
passes north and south just west of the middle of the pit. The similar-
ity of the section to the same horizon at Columbus is most striking, and
this is brought out more clearly by the following fauna:

Hadrophyllum d’orbignyi Edwards and Haime........ Delaware Is.
Cystodictya SpP. -vevvvreniienriineieivinanieennnnnes “

Camaroteechia prolifica Hall.......oovviiiieiiinint,
Camaroteechia tethys (Billings)......c.cvvenuiaiiiann,
Chonetes deflectus (?) Hall.....oooviiiiiniiinnann, “
Chonetes scitulus Hall...... Cererteeeraitaaaea, e
Delthyris consobrina (d’Orbignyi).........covovnnnn.
Leptzna rhomboidalis (Wilckens).........coooiaet, “
Leiorhynchus limitare (?) (Vanuxem)...............
Orbiculoidea minuta (Hall)......ccvviiviiinan, “
Orthothetes pandora (Billings)........c.covvvinan.n.
Stropheodonta demissa (Conrad)...........ovvvunntn
Glyptodesma erectum (Conrad).......ccvvviiiinann..
Grammysia bisulcata (Conrad)..............cvivunns
Bellerophon sp. «ccvviniiiiiiiiiiiiiiiiiniinienns
Platyceras erectum (Hall)........oooviiiiiiiiininn,
PlatyCeras SP. «oeveveeerenteatiirararnnsaeninranenas
Tentaculites scalariformis Hall....................0.

“

“

1See Prosser, Charles S., Jour. Geol.,, Vol. XIII, 1905, pp. 434-436, and
half-tone on p. 440, which is shown in Plate X.




PLATE X.

The contact hetween the Columbus and Delaware limestones in the Lake Shore Railroad quarry south

of Venice. The “bone-bed” is shown at the point where the hammer and collecting bag are placed.
(Prroro ny C. S. PROSSFR.)
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Cystiphyllum vesiculosum (?) Goldfuss.............. Columbus 1Is.
Diphyphyllum verneuilanum (Edwards and Haime)... “

Favosites hemisphericus (Troost).--c.eovvenennn.... “

Zaphrentis cornicula Edwards and Haime...........
Zaphrentis SP. «evvurivienrneninnnennneinnnenensnenns “
Stromatopora ponderosa Nicholson...................
Nucleocrinus verneuili (Troost)....c.ovevevernnn....
Cystodictya gilberti (Meek)oveervrvrirnenennrnnnnnn. i “
Fenestella sp. ....ooovniniiiiiiiiiiiiiiiiiinn.,
SHtCIOPOTA SP. v vvvvveeerrnrneenrnnneanenrnensnnonens
Atrypa retjcularis (Linn®us).._....oevvevrinvinnnn...
Camarotewechia tethys (Billings).....eveveerrnnannnn..
Chonetes mucronatus Hall. ...ovevivnvinennnnnnnn...
Chonetes Sp. «..vviiniiinnnrninrinienininnnnn..
Cyrtina crassa Hall...ooovinuiinuniiinnnnnnnnnnns
Eunella sp. oovveviiiiiniiiiiii i iiiiinenaans
Leptzna rhomboidalis (Wilckens)....voevvvnninn.n.. “
Pentamerella arata (Conrad)........ocvivvevnvnn....
Pholidostrophia iowaensis (Owen)..................
Productella spinulicosta Hall...........c.o.eou.....
Rhipdomella venuxemi Hall...........coovivvnn.....
Spirifer acuminatus (Conrad)......vvvvrvnunennen...
Spirifer duodenarius (Hall)-vvuveeunnvnnnennnnennnn.
Spirifer manni Hall. ... ...coviririiiiiinnennnnn..
Strophcodonta demissa (Conrad)......cevvvnunenn...
Stropheodonta hemispherica Hall............co.......
Stropheodonta perplana (Conrad)........... teereens
Paracyclas elliptica Hall...ocoivnineiiineniininnnen,
Euomphalus decewi Billings...ecvvvviiveiiinnnn...
Platyceras carinatum Hall..........covnunn.., Cereea
Platyceras rictum Hall...... €eteteansctisanerennnnne
Tentaculites scalariformis Hall......................
Proetus crassimarginatus Hall............co0vuvnen..
Proetus welleri n. sp...cvviiriiiniiinienneneennnnns

Johnson’s Island.—This island lies in Sandusky Bay, about three
miles north of the city of Sandusky and about two miles west of Cedar
Point. On the southeast side of the island quarrying has been quite
extensive, and together with the cliff three hundred feet to the north,
has uncovered the following section:

Columbus limestone.

Ft. In.
10. Massive gray limestone shown in the cliff at
the east end of the old fortification.
Among the abundant fauna is Calcisphera

robusta and Spirifer gregarins.......... 16 0

9. Covered intervalev.omeiveni e, 10 8
8. Thin bedded gray or brownish gray lime-

stone quite fossiliferous............... 5 0

7. A massive layer of grayish brown limestone 1 6
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. . Ft. In.
6. A massive layer of gray or brownish gray

limestone spariugly fossiliferous....... 5 0
5. A massive layer of grayish brown lime-

stone, very fossiliferous and with an un-

even contact with the underlying forma-

tion. Spirifer gregarius is an abundant

FOSSIl teeeririiecciiiateantnracannnan 2 4

Monroe limestone.

4. Rather thick layer of banded brown lime-

SIONE e v rvvrvorrnronessssnsnscocnsnsnes 4 9
3. A layer made up almost entirely of Strom-

atopora sp. and a few Corals. The rock

has a dark bluish or purplish brown

COlOL v evrveernnareneeensonononnnnnnns 0 9
2. Hard layers of gray limestone conspicuously
banded ........ Cerseteteetaacsenannn 0 9

1. Grayish brown banded limestone in massive
layers to the bottom of the quarry. Near
the middle it contains Meristella sp..... 6 6

The following are only a few of the species abundant in the fauna:

Horizon.

Calcisphzra robusta Williamson........cvvvevueennne. 10
Diphyphyllum verncuilanum (Edwards and Ilaime).. 8
«Favosites hemisphericus (Troost)........oovvvean.tn 58
Favosites limitaris (?) Rominger.............cco.e. 5
Zaphrentis cornicula Edwards and Haime............ 8
Stromatopora ponderosa Nicholson..........cocvenn. 8
Cystodictya gilberti (Meek).vovvvieviriiniineiinnnn, 58
Fenestella Sp. «veveeerevariieneienierenernnneinanas 5
Monotrypa tenuis (Hall).ovveirriiiiiiiieeninneiannn, 5
Polypora robusta (Ifall).....ccovvuuiiiinaiineiinans 8
Atrypa reticularis (Linnzus)....ccveeeveraneeiiinnnns 58
Chonetes mucronatus Hall. ccoeeevierrnrreiiineneens 8
Crania crenistriata Halleveevieenrireneernenrnnnanns 5
Cryptonella lens Hall.........oooiiiiiianiniianes, 8
Pholidostrophia iowaensis (Owen).......oovveiiennns 5
thipodomella vanuxemi Hall.........oooveieeniinnn, S
Spirifer gregarius Clapp...ceeeeeveniieenieieeannnnes 58
Spirifer Sp. .eeriiiiiiiiiiiiiiiiiiiiiiii e 8
Stropheodonta demissa (Conrad)......covvvivnanenn 58
Stropheodonta hemispherica Hall...........ocveentn 58
Strophonella ampla Hall.......cooiviviieiiiiion., 5
Conocardium cuneus (Conrad)..yeeveecaiveecianens 58
Platyceras erectum (Hall)..ooouveneiinenniniiieinnn, 10
Pleurotomaria lucina Hall..oveviriiiiiiiiiiiiniinnn, 5

Phacops cristata Hall.......covveveiiiiiiiiaiinee, 58
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Marblehead.'—The quarries at Marblehead, near the east end of
the peninsula north of Sandusky Bay, are the largest of the quarries in
the Devonian limestone within the state. In each of several quarries
many acres have been worked to a depth of twenty or thirty feet. Lime
is still being burned here, but the production of crushed rock has grown
rapidly and is now by far the more important industry. ’

The Olemacher quarry is located at the south side and near the
east end of the peninsula. While its lime-kilns and crusher are now
abandoned, its section is still fresh and most interesting, since it forms
a connecting link between the Kelley’s Island quarries and those in San-
dusky. The following is a section of the rocks here.

Columbus limestone.
Ft. In.
9. Rather thin bedded bluish gray limestone,
containing Spirifer acuminatus near the
DASE - citcrcrrecniioatotttactscncranntenn 3 8
8. Irregular layer of hard compact bluish gray
limestone, not always separated from
the layer below. (This is the equivalent
of No. 3 in the section of the Wagner
quarty No. 2)ceieeeiiiinrinineinenns 0 3
7. Usually thin bedded gray or slightly bluish
limestone, quite fossiliferous. The fos-
sils are in streaks or pockets and the
rock is not always clearly separated from
that below «....oviiiniiiiineaninan, 2 0
6. Massive gray limestone rudely banded and
very fossiliferous, the fossils occurring

in streaks and pockets............vnnnn. 4 8
5. Brown to grayish brown limestone, quite
fossiliferous «...vevenrniiniiiinnennn, 6 10

4. Massive brown to grayish brown rock which
is known to the quarrymen as “bottom
rock,” probably because it was formerly

the last course that was taken out...... 7 6
3. Layers of white chalky chert nodules....... 0 3
2. Brown limestone with no chert and few

fossils s.oiiiiiiiii it 1 6
1. Soft gray shale in the bottom of the quarry 0 4

The following is the fauna collected at this point:

Horlzon.
Calcisphera robusta Williamson.......oocevviuiiian, , 6,
Cystiphyllum vesiculosum Goldfuss.....ovvveeruenn... 4
Favosites hemisphericus (Troost) «.eeevieiineienenns 4,5,6,9
Pleurodictyum problematicum Goldfuss......c..vvvu.n. 6
Stylastrea anna Whitfield. .....ovoviininiiieenna... 56,7

. _'See also Swartz, Charles K., Op. cit., p. 57.
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. Horizon.

Zaphrentis cornicula Edwards and Haime........... 4,6
Stromatopora ponderosa Nicholson.......cooovuuuuen. 4
Cystodictya gilberti (Meek).ocvevrenenranrnenennnns 4,56,7,8
Fenestella sp. «vvvvvviiiiiiiiiiiiineiinniieniannnsn. 6,7,8
Monotrypa tenuis (Hall)...vovviniiiiiiiinnenannnns 4,7

* Athyris vittata indianaensis n. var........... tereeans 7
Atrypa reticularis (Linneus).........coooiiiiian.. 4,6,7,8,9
Atrypa spinosa Hall..oovviiniiiiiiininenninnnnnnnn, 9
Camaroteechia carolina Hall......o.ovvvinennnnnaans. 9
Camarotcechia tethys (Billings)....oevvevieieinn... 8,9
Chonetes mucronatus Hall..cooviiiiiiniinennnnnn, 4,56,7,8
Cyrtina hamiltonensis Hall.......ovviviiiniiiinnnnn. 9
Eunella lincklaeni Hall...oovveiiiiiiiiiiienenaneans, 6
Pentamerella arata (Conrad).......cevvvuiiiininnnnnsn 9 .
Pholidops patina Hall and Clarke......ocvvrvnnerann. 57
Rhipidomella vanuxemi Hall........c..ovvvetns ceeeens 9
Schizophoria propinque Hall..oovvniiviiiinennennan. 4,8
Spirifer acuminatus (Conrad).......cvvuvvnviinnn.., 9
Spirifer varicosus Hall. . oo vviiineriieiiineeennnnns 7,8
SPIrifer Sp. vrveiiriiiiiiiiiiii i i i 4,5,9
Stropheodonta demissa (Conrad)........ccveveunnn. 4,56,7,9
Stropheodonta hemispherica Hall........co.viuaenee, 4,56,7,9
Stropheodonta perplana (Conrad)......cevevuennann, 6,7,9
Conocardium cuneus (Conrad).....c.cevvuveeeiannnn. 6
Nucula Sp. cereeteeirieieetirieieitiietenancaonanns 8
Paracyclas elliptica Hall.....coeiiiiiviiiiiinnnnn. 9
Callonema lichas (Hall).vveveiviiniiinnniiennnnnnns 9
Euomphalus decewi Billings.......cccoiiiiiiiiin. 6
LoXonema SP. +ccevereeecscennaneniosaaaasaassnanns 7
Tentaculites scalariformjs Hall.............c.cooeet 5
Phacops sp. «ceeveiiiiiiiiiiiiiiii ittt 57,9
Proetus Sp. «cveeeeinerenntiiiritiiitiennctenasianas 9

The James quarry, which is one of the larger and likewise of the
older quarries, is located just south of the railroad station at Marblehead.
Its section, which is essentially that of all the other nearby quarries, to-
gether with that of the rocks at the lake shore just below, is as follows:

Columbus limestone.
Ft. In.
12. Fossiliferous gray limestone to the top of the
quarry on the west side near the cem-
etery and ball grounds................ 3 0
11. Fossiliferous gray limestone with Spirifer
acuminagtus occurring in great numbers

at the top. eeereiiiiiiiiiiiiienennan, 10 6
10. A granular light gray limestone which is
especially full of Calcisphera robusta.. 1 v

8. Thin bedded fossiliferous gray limestones.
Layers irregular and about two or three
inches thick «evveviiiiiiiiiiiiinnnnn 5 6
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8. “Bottom rock.” Gray to grayish brown lime-

stone usually occurring as one massive

layer, but at some places splitting into

several or a number of layers. Very

fossiliferous with Corals especially con-

spicuous at the top.--.-vveeveieeananans 8 6
7. Fossiliferous gray limestone with some

chalky white chert in the upper part.

This layer forms the base of the north

part of the quarry................. ... 1 9
0. Soft gray shale. (This shale is the equivalent

of that forming the bottom of the Ole-

macher quarry) ............ P 0 4
5. Layer of gray limestone with very little or

nochert..oooeeeinierennieecennncenseans 0 10
4 Hard cherty gray limestone................ 2 3
3. Covered interval .......c.ccviunnnn peree 12 0
2. Massive gray limestone containing an

abundant fauna. This rock is exposed
along the lake just east of the United
States Life Saving Station............. 5 6

Monroe limestone.

1. Fossiliferous compact drab limestone to lake
level ..ot R R 2 0

The following fauna was collected from this section:

136

Horizon.

Calcisphzera robusta Williamson.........cooovvvan.e. 2,7,10,1
Cyathophyllum rugosum Hall...........coooiiiaiis, 11
Diphyphyllum verneuilanum (Edwards and Haime)... 11
Diphyphyllum sp. ..... e ittt 11
Favosites hemisphericus (Troost).c.eevenveeiinaan., 2,8,9,10,11
Syringopora tabulata Edwards and Haime............ 11
Zaphrentis cornicula Edwards and llaime........... 2,7,10,11
Zaphrentis SP. «voveveeanrareetinttiariiiariiranaeaes 2,4,8,9
Stromatopora ponderosa Nicholson..............oues 11
Stromatopora SP «eeeerrennieriraaniitiearetiiteaaaan 2
Cystodictya gilberti (Meek) .. veviiivirrnueennnonnns 10,11
Cystodictya SP. «sveererisnreiriererseesenssnnannnes 10
Fenestella SpP. «ovvvvreniieiiinienereenersananiannns 2
Monotrypa tenuis (Hall)...oovvvvnnoiiiiiiiiinn.e, 2,11

- Atrypa reticularis (Linneus)......ccoveiiiieiianin, 2,8,9,10,11
Chonetus mucronatus Hall.......cooiiiiiiieaiiennes 2,5,10,11
Chonetus Sp. «vvvevirinneerenrieeeneranennnnnannans 2,8
Cyrtina hamiltonensis Hall........covviiiiiiieinns 2
Delthyris raricosta Conrad......oovvaeeieiinneeenens 2
Leptena rhomboidalis (Wilckens)...covvveviieninnn. 2
Nucleospira concinna Hall.......ccoovviiiiiniane, 2,10,11

Orthothetes pandora (Billings)......covieivieienanas. 10
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.. Horizon.
Rhipidomella vanuxemi Hall.........coevnnienn .oee 2,8911
Schizophoria propinque Hall.......covvvvinirinennnn. " 10,11
Spirifer acuminatus (Conrad).......ovvvvvenennnnnns 11
Spirifer divaricatus Hall...... e eeaeerteseseeneanes 2
Spirifer gregarius Clapp......eveveeinenenenernnnnns 2
Spirifer manni Hall..........ooiiviviiiiiiiieninns 10,11
Spirifer varicosus Hall..eiveerierenierrnrrneennnnns 11
Spirifer sp. c.eiiiiiiiiiiiiii i i i 2,10,11
Stropheodonta concava Hall.....cvvvviiiiiinenanennns 10,11
Stropheodonta demissa (Conrad).......ceevvveviannnn 2,9,10,11
Stropheodonta hemispherica Hall.........ccovvnnnn, 2,5809,10,11
Stropheodonta inzquiradiata Hall.......c..ooeevnnn.. 2,11
Stropheodonta perplana (Conrad).....cc.vevvvennnnn. 2,7,10,11
Actinopteria boydi (Conrad)......c.ccieeviariieennns 10
Conocardium cuneus (Conrad)......eveveervirinenns 2,11
Modiomorpha concentrica (Conrad)............c.... 11
Paracyclas elliptica Hall. ..o vivniiiiiiinenininnann, 10,11
Bellerophon pelops Hall....vvvviiiniiiiiinnnniaenn.. 11
Callonema lichas (Hall)e.eovevriiniineinineieannns 11
Euomphalus decewi Billings .. ..voevveiiiiieiiinnnnns 11
Loxonema robustum Hall..............ocoiiiianns, 11
LOXONeMma SP. ++vevevrennneaeesisnessesneasnsssenans 11
Palzotrochus kearneyi (Hall)..........covvivinin, 2
Platyceras carinatum Hall...........coooiiiiiiiaae, 10,11
Platystoma sp. «+coovvenneinnnn e rieaaaaes 10
Trochonema meekanum Miller............ PN 10
Tentaculites scalariformis Hall....................0. 10
GYTOCETAS SP. «cevvrvrrstneensnearaessosanssensannns 11
Orthoceras sp. «-eeeertintiiiiieieaineiirennnennnnns 10
Phacops cristata Hall...oovvervivi i iiiiinnnn, 2
Phacops SP. «erevrerrareonenneieinreiasneeneneneans 10

Kelley’s Island.—This famous island lies five miles off Marblehead
and twelve miles north of Sandusky. Its quarries have long been
known to science because of the remarkable grooves which are so nicely
shown in the glaciated surface of the Columbus limestone. Lime, heavy
building stone and crushed rock are produced here on a large scale; the
latter, however, is beginning to assume the greater importance. In
the South Side quarry the following section is shown: (See Plates
XI and XII).

Ft. In.

14, Soil and drift «-cvvveeeriiiit it i 2 0

Columbus limestone.

13. Thin bedded bluish gray limestone......... 1 6
12. Thin bedded bluish gray limestone with Spir-
ifer acuminatus occurring occasionally at

11. Thin bedded bluish gray limestone with a
well developed Spirifer acuminatus hori-
zon at the top.. ..., 5 6
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Kelley’s Island. The massive rock just back of the stone cars is “bottom rock.”

thin bedded upper portion of the Columbus limestone in the west side of the South Side quarry,

(Pmoro BY C. R. STAUFFER.)
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Ft.
10. Rather thin bedded very fossiliferous gray

limestone. IFavosites hemisphericus espe-

cially conspicuous. A horizon of Spirifer

acuminaius at the top--«e--covvvveinna.. 5
9. Very fossiliferous gray limestone in three

to five-inch layers. A Spirifer acuminatus

horizon at the top..ecevveereriieenenenn 7
8. “Bottom Rock.” A massive layer of grayish

brown limestone, but where much weath-

ered it splits up into thinner bheds...... 9
7. Grayish brown limestone with much gray to
white chert intermixed................ 3

6. Compact brown limestone with no chert.... 1
Parting of gray to light brown shale. (This
is the same shaly band that forms the

bottom of the Olemacher section)..... 0
4. Massive brown limestone. The surface under
the shale is rather uneven and is marked

with vermicular trails.................. 4
3. Massive gray to grayish brown limestone
with few or no distinct bedding planes.

L4

Fossils not abundant................... 12
2. A very fossiliferous crystalline gray lime-
StOME +eveerveannorncanssssssnonnsenne 4

Monroe limestone.

1. Massive compact dark brown banded lime-
stone carrying a Silurian fauna........ 2

In,

137

The physical break between the Monroe and the Columbus lime-
stones is not great, although the rock texture is somewhat different in
the two. Blocks a foot thick may be collected, in the top of which is a
rich Devonian fauna, while in the bottom the Silurian fauna is almost
equally abundant. The faunal break is thus sharp and decided, and the
possibility of mistaking the contact remote, although the two forma-
tions, notwithstanding the unconformity, are completely welded to-

gether.

The following fauna was collected in this quarry.

Calcisphzra robusta Williamson...........counna..
Cystiphyllum sulcatum (?) Billings....cvovenneiaann
Cystiphyllum sp. «cvvivieiiiii it iiiiieaiiae,
Diphyphyllum bellis (?) Davis.ceeeeveiareriieninnnns
Diphyphyllum stramineum Billings............. ...
Diphyphyllum strictum (Edwards and IHaime)........
Diphyphyllum sp. «vvivniniieiiiiiiiiiiiiiiniinns
Favosites emmonsi Rominger...... ... .oiiiieaaen
Favosites hemisphericus (Troost)..........ooviiiies
TFavosites pleurodictyoides Nicholson............ ...
Pleurodictyum problematicum Goldfuss...............
Syringopora tabulata Edwards and Haime............
Zaohrentis cornicula Edwards and Haime............

Horizon.
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Horizon.
Zaphrentis gigantea Rafinesque...ccoeeveevecianonens 9
Zaphrentis SP. «eveveeerenerereiananaass eeereireenes 811
Stromatopora ponderosa Nicholson...........oouvenn. 2
Stromatopora sp. «ceeeveenann eeeaseieseerieiiieran 8
Syringostroma columnaris Nicholson................ 10
Syringostroma densa Nicholson...........covveivuans 2
Dolatocrinus Sp. «veevrrriiiiiiiiiiiiiteiia i 2
Coscinium striatum Hall and Simpson................ 9
Cystodictya gilberti (Meek)...ccvvveveneiiiniiinans 7,8,9,10
Fenestella SpP. «vveeveenrrarenrsnesareseranaeennnnns 2,8,9
Monotrypa tenuis Hall.......coooeiiviiiiiiiiinns. 2,9
Athyris vittata indianaensis n. var........ ... 9,12
Atrypa reticularis (Linnzus).-......ooceviiiiiiinans 2,8,9,10
Camarotcechia tethys (Billings)......covveeiiiainann 8,10
Chonetes hemisphericus Hall.....ovvveieiiinnennine 10
Chonetes mucronatus Hall...........oooviiiiiiinn, 2,7,8,9
ChoONEtes SP. «oevveeeeoarennneennneranrasesnnneanns 7,8,9,10, 11
Crania crenistriata Hall...ovvivviriieiirenannnanns 9
Cyrtina hamiltonensis Hall...........ooocviiininen, 10,11
Eunella lincklaeni Hall. e o vvieienriineneeriernannnes 2,7
Leptzna rhomboidalis (Wilckens).....oovvnvivnnnen. 8,9,10 °
Orthothetes pandora Billings........c..cooviiiinenen. 8,9,10
Productella spinulicosta Hall.....cooheieiiininnaee. 8,10
Pholidops patina Hall and Clarke........... e 9,10
Rhipidomella vanuxemi Hall.........coovieninininn, 2,5,6,7
Schizophoria propinque Hall..............cooiiia.. 2,9,10
Spirifer acuminatus (Conrad)......cocvviiieiiinann, 9,10,11,12
Spirifer gregarius Clapp..---veevveenenenninncneisns 2,9
Spirifer fornacula (?) Hall...........oooiiiiiien, 10
Spirifer macrus Hall...coviviiiniiiiiiiiiieiainn, 10
SPIrifer SpP. vveeiiiiiiiiii i i e 8,12
Stropheodonta concava Hall..........covvuiiiiinniy 8
Stropheodonta demissa (Conrad)...c..covvvvvviiainns 7,8,9,10
Stropheodonta hemispherica Hall..................00 2,7,8,9 10
Stropheodonta inazquiradiata (?) Hall................ 8
Stropheodonta perplana (Conrad)..........evvvennnn 2,8,9
Strophonella ampla Hall.......oovviviiiniiniieins 2
ACtinOpteria SP. «eveeverieerienriiaerertaraitraianns 10
Aviculopecten cleon (?) Hall.......covvvvvniinen 10
Aviculopecten princeps (Conrad)........ecoevinnnnnn 10
Aviculopecten Sp. «.eeiiiintieiiiiiia i, 9
Conocardium cuneus (Conrad)......oovvevinaninnns. 2,10
Paracyclas elliptica Hall.cevveneiieiiniiiianeinen, 2,7,12
Bellerophon pelops (?) Hall...o..oiviiiiiiiiiiiinen, 2,10
Callonema lichas (?) (Ifall)........cooviieviiiannnn 7
Callonema SP. «cevverenrrneeneeneninrneensensennnnns 10
LOXONEMA SP. «evvvveenrenensosanunsnenasnasnsnscnns 10
Palzotrochus kearneyi (Tlall)..........coooviiinln. 2
Platyceras carinatum (?) Hall..........coovviiiiann 10
Platyceras dumosum Conrad.......ooooviuieiiiinnans 12
Pleurotomaria Sp. ««eeereeeerriiitiiiiiiiiiiiiianae, 7
Gyroceras cyclops Hall.....oovviiiiiiiiiniiiiinn, 10

Chasmops calypso (?) Hall...ooaviiiiiiiiiiiiiae, 10



PLATE XIL

The r i i N . . . . ‘ .
massive portion of the Columbus limestone lying below “bottom rock” in the South Side quarry, Kelley’s Island.
(Punoro ny C. R. STAUFFER.)
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Horizon,
Coronura diurus (Green)...ecoveerevonercvnsnanenns 10
Phacops cristata Hall. ... cveeniiiriiiiiienennaenn, 11
Proetus sp. cocviiiiiiiii i e 8,10

The Spirifer acuminatus horizons mentioned in the section last given
and elsewhere, are conspicuous and fairly well marked, but this fossil is
not limited to these horizons. A careful examination of the interven-
ing beds has been rewarded with a few specimens at a number of differ-
ent localities. Whether it is safe to correlate these horizons here with
those of distant sections is rather doubtful.

In the North Side quarry the following section is exposed:

Columbus limestone.

t. n.
10. Thin bedded fossiliferous gray limestone, the ¥ !
top layer containing Spirifer acuminatus
in great numMbErs. ..v.veveviininiernnnn 10 8
9. Very fossiliferous gray limestone somc\\hat
more massive than the layers above..... 7 6
8. "Bottom rock.” A massive layer of gray to
brown limestone. It sometimes shows
one or two minor bedding planes but is
usually one layer...............ovve. 7 8
7. Brown limestone with rather soft gray to
white chert intermixed................. 3 9
6. Brown limestone with no chert............ 1 0
S. Thin grayish brown shaly parting.......... 0 3
4. Massive brown limestone with some chert in
three discontinuous layers.............. 4 3
3. Massive brown limestone somewhat banded
and in onc or two beds. Its fauna is not
so abundant as in the upper part of the
SCCHIOM «vevvueronnrnenennennnnnaennnens 14 6
2. Very fossiliferous brown to grayish brown
HINEStONE o v ettt ittt eeeeiannnn 4 0
Monroe limestone.
1. Brown limestone carrying a Silurian fauna. 1 0

The following fauna was collected in the upper part of the section
at this locality:

Horizon
Calcisphzera robusta Williamson. ....oovvvvnneinna.n, 9,10
Diphyphyllum strictum (Edwards and Ilaime)....... 9
Diphyphyllum sp. «civvvinnuriniariieiiennenaanns 8,10
Favosites hemisphericus (Troost)..coveeenirennnnn... 8,9,10
Favosites pleurodictyoides \1chol\on ................. 9,10
Favosites sp. covevriei it ittt 10
Zaphrentis cornicula Edwards and Haime............ 8,9,10
Stromatopora ponderosa Nicholson..oeveeeiiininn. 8,9

Cystodictya gilberti (Meek) aove voeeninnnieniaienns 9.10
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Horizon.

Fenestella sp. «voevvveeviiiiniinennnnnnss Cereeeenas . 10
Monotrypa tenuis (Hall).oveveverreeiineniieninennns 9
Athyris vittata indianaensis n. var........... eeiaeee 10
Atrypa reticularis (Linnzus)............ Cerereeaans . 910
Camarotcechia billingsi Hall..co.cvviiiiniiiiinianns 10
Camarotaechia tethys (Billings)....covveveeneeninenns 10
Camaroteechia sp. +.vvvvriiiiirniiineininnesrennans 10
Chonetes arcuatus Hall.e.ceiviiiiiiiieiiiiinncnanns 10
Chonetes hemisphericus Hall. . cooveieiiiiiiieiinnans . 10
Chonetes mucronatus Hall.......ovvveviiiiiiinnianns 9,10
Cyrtina hamiltonensis Hall..vvvveeiiiiiiienerenennns 10
Leptena rhomboidalis (Wilckens) ... oeeuueiivnnnnn. 10
Orthothetes pandora (Billings).-ccvvovvevaraanananns 10
Pholidops patina Hall and Clarke......covvvviineiens 10
Productella spinulicosta Hall ....c.cvviiiiiiiiiiennens 10
Rhipodomella vanuxemi Hall .........ccoinviiaia... 10
Schizophoria propinque Hall.......cooivviiiiinnennn, 9,10
Spirifer acuminatus (Conrad)......covvuruineinnnn. 10
Spirifer gregarius Clapp.....cveeeeiierioneeennean 10
Spirifer grieri Hall......cooviiiiniiniiiiiiiiiae, 10
Spirifer varicosus Halleecveeriirrniirieiiennnennns 10
Stropheodonta concava Hall.......coccvvviieinann... 10
Stropheodonta demissa (Conrad).......cvvevunenrens 9,10
Stropheodonta hemispherica Hall........coovuuennnn. 7,9,10
Stropheodonta perplana (Conrad).....cceevviunennes 9,10
Actinopteria Sp. .eececeriataiintiiiiiitaiietaaiianes 10
Aviculopecten cleon (?) Hall....vvovvieiiiniinian, 10
Aviculopecten princeps (Conrad)........ccoeviueennsn 10
Conocardium cuneus (Conrad)....c............ Ceeees 10
Modiomorpha concentrica (Conrad)......ccocevevens 10
Paracyclas elliptica Hall. ccvovvvieienieninniaenennn, 10
Sanguinolites (?) sanduskiensis Meek..c.ooeevvnes.n. 10
Callonema lichas Hall...vvvereeerrninnnnesnncenannns 10
Euomphalus decewi Billings........ccoeieiiiienaae, 10
LoXOnema Sp. «-rveevrecnrenanticasatiterionessanns 10
Platyceras carinatum Hall.......cooooiiiiiiianiane, 10
Pleurotomaria lucina (?) Hall.........coovveeinines 10
Tentaculites scalariformis Hall...................00 9,10
Coronura diurus (Green)...coeeerrvereneiareannannan 10
Phacops cristata Hall...........cooiiiiiiannannns 9

A short distance to the west of this, at the north lake shore, is another
small quarry which was formerly operated in connection with the main
part of the North Side quarry. Here the following section is exposed:

Columbus limestone.
Ft. In.
3. Massive grayish or light brown limestone,
rather porous and containing an abund-
ant fauna, especially in the lower part.
The fossils occur generally as molds and
CASES eerenecorennncanoancanonsanns ..o 14 0
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Monroe limestone.

2. Compact gray to brown limestone contain-

ing a Silurian fauna ............0.... 9 6
1. Hard layer of very compact banded blue or

dark gray limestone to the bottom of

the quarry. (See the Johnson’s Island

SECHON) +vrvnntiinierirnrienieerinnes 1 0

The following fauna was collected from No. 3 of the above section:

Calcisphera robusta Williamson
Diphyphyllum simcoense (Billings)
Favosites hemisphericus (Troost)
Stylastrea anna Whitfield
Syringopora tabulata Nicholson
Zaphrentis cornicula Edwards and Ilaime
Stromatopora ponderosa Nicholson
Fenestella sp. .

Atrypa reticularis (Linnzus)
Atrypa spinosa Hall

Chonetes mucronatus Hall
Cyrtina hamiltonensis Hall
Eunella linckleni Hall

Leptena rhomboidalis (Wilckens)
Nucleospira concinna Hall
Reticularia fimbriata (Conrad)
Rhipidomella vanuxemi Hall
Spirifer divaricatus Hall

Spirifer gregarius Clapp

Spirifer macrus Hall
Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Stropheodonta inazquiradiata Hall
Conocardium cuneus (Conrad)
Paracyclas elliptica Hall
Bellerophon sp.

Loxonema sp.

Palzotrochus kearneyi (Hall)
Platyceras dumosum Conrad
Pleurotomaria sp.

Turbo shumardi Verneuil
Coronura diurus (Green)
Phacops cristata Hall

Proetus crassimarginatus Iall

This gives a fairly good idea of the richness of this basal fauna in
northern Ohio. As at the neighboring quarries, the lithological change
from the Silurian to the Devonian is not great, but the faunal break is
yery marked and the contact certain.

The Canadian islands lying to the north of Kelley’s Island have sec-
tions very similar to those just discussed. The greater portion of the
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east shore of Point Pelee Island is a Devonian rock identical with the
Columbus limestone and the same rock has been quarried to a depth of
thirty feet near the club house at the northwest point of the island.
The common fossils of the Columbus limestone are also the con-
spicuous ones here.

THICKNESS OF THE MIDDLE DEVONIAN AT SANDUSKY.

In linking together the sections at Sandusky, Marblehead and
Kelley’s Island in order to determine the thickness of the Columbus
limestone, rather startling results are obtained. The equivalence of
bed No. 3 in the Wagner quarry- No. 2, Sandusky, and bed No. 8 in the
Olemacher quarry, Marblehead, was established on its lithological ap-
pearance and upon the character, both lithological and faunal, of the
beds lying immediately above and below it. The lithology of the layer
at the two places is striking enough in itself to make one suspect the
equivalence, and the identity of the faunas above and below it makes the
case reasonably sure. The identity of ‘‘bottom rock’ at the Marble-
head and Kelley’s Island quarries is too evident to need discussion.
Using then the South Side quarry, Kelley’s Island, the Olemacher
quarry, Marblehead, and the Wagner quarry No. 2, Sandusky, the
total thickness of the Columbus limestone may be obtained as follows:

Columbus limestone.
F't. In.
c. “Bone-bed” to the base of bed No. 3 of the

Wagner quarry No. 2, Sandusky....... 17 0
b. Base of bed No. 8 (the cquivalent of bed

No. 3 in Wagner No. 2) to the top of

“bottom rock” in the Olemacher quarry,

Marblehcad .. .oviviiiiiiniineniinnnns 13 6
a. Top of “bottom rock” to the Silurian-De-

vonian contact in the South Side quarry,

Kelley’s Island .........ccoviiinnnnnn. 30 6

Total «vvviiiii ittt 61 0

This is a decrease of forty-four feet from the total thickness at
Columbus. The basal portion of the formation in the Sandusky region
carries an abundance of specimens of Spirifer gregarius, and perhaps,
as Swartz suggests in his diagrams, this is the Spirifer gregarius zone
of central Ohio and that the diminution in thickness has taken place
entirely below that horizon. In support of this view is the absence
at Marblehead and Kelley’s Island, of the Spirifer macrothyris zone, the
Gastropod fauna of the chert zone, the Corals of the Coral zone, etc.,
all of which fall below the Spirifer grcgarius zone in central Ohio. On

10p. cit., p. 63.
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the other hand none of these horizons have been located north of Marion:
in the quarry of the Bellevue Stone Company at Bellevue, where the
lower portion of the Columbus limestone and the upper part of the
Monroe limestone are well exposed, a true Spirifer gregarius zone does
not occur, nor has it been located in any other quarry between the
Sandusky region and Marion; the rather sparingly fossiliferous lower
portion of the Columbus limestone, other than the lowest zone, in the
Sandusky region bears a striking structural and lithological similarity
to the lower almost barren part of the same formation in central Ohio;
and finally the interval between the Spirifer gregarius beds and the top
of the formation at Marblehead and Kelley’s Island is double that of the
interval in question at Columbus. This leads to the alternative view
that perhaps there has been a diminution in the thickness of the forma-
tion as a whole and that the fauna occurring in the base of the formation
of the Sandusky region reappears later in the vicinity of Columbus. A
probable real loss of the lower massive portion of the formation takes
place between the Columbus and Bellefontaine regions.

The Norwalk well gave one hundred thirty feet as the thickness of
the Devonian limestones. Substracting the sixty-one feet of Columbus
limestone obtained as above, there are sixty-nine feet left as the thick-
ness of the Delaware limestone. The diamond drill core, reported by
Mr. Barnes of Sand Hill, showed ninety feet of blue limestone. The
Wagner quarry No. 2 gives seventeen feet as the thickness of the blue
portion of the Columbus limestone. Substracting this from the ninety
feet of the diamond drill core at Sand Hill, it gives seventy-three feet
as the thickness of the Delaware limestone. This seems an incredible
thickness for that formation, but indications have been that a rapid
thickening of the Hamilton formations takes place in northern Ohio,
and, since the two methods tally within four feet, perhaps seventy feet
may not be too much to assign to this formation. The use of the Sand
Hill well section can be valuable only in case the entire formation is still
intact, and this is essentially the case.

There are no outcrops, north of those in Franklin and Delaware
counties, which give the entire thickness of the Delaware limestone. It
seems more than probable, however, that the Barnes quarry represents
the upper part of the formation, the Hendrickson quarry the middle and
above, while the lowermost layers are known to occur in the Hancock
street and Sycamore line quarries at Sandusky, as also in the Lake
Shore Railroad quarry south of Venice. There is thus the possibility
of a considerable amount of Delaware limestone occurring in the inter-
vals between the sections mentioned.

The thickness of the Olentangy formation in northern Ohio is.not

. definitely known. The Norwalk well gave about eighty feet of marly
shales and limestones assigned to this formation, and that is probably
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near the truth. It is certain at least that there has been a very material
thickening of this deposit in northern Ohio.

SECTIONS AND FAUNAS OF THE NORTHWESTERN
DISTRICT

In the crescent shaped area of Devonian in the northwestern part
of the state, the relief of the land is low and drainage seldom cuts through
the drift covering to bed rock. The geological structure of this corner
is therefore but imperfectly known. However, some good sections of
Devonian have been uncovered by artificial means during the past few
years, and thus an opportunity to add a little to the knowledge of these
important formations has been afforded.

As already pointed out, there are but two Middle Devonian forms-
tions represented in this part of the State, the Columbus limestone and
the Traverse formation. The Michigan term, Traverse, is introduced
here because the rocks referred to it are but the southward extension of
the same formation that occurs in that state, and because the rocks
carrying a Hamilton fauna in northwestern Ohio cannot well be referred
to either of the central and northern Ohio formations which carry a fauna
of that age. The Traverse formation is the approximate equivalent
of the Delaware limestone and Olentangy shale of the Columbus and
Sandusky regions.

The Columbus limestone consists of the usual fossiliferous gray
limestone, which passes downward into a sparingly fossiliferous brown
limestone resembling the lower part of the same formation in central
Ohio. The total thickness of this formation probably does not exceed
sixty feet. The Traverse formation consists mainly of limestone, but
it also includes some beds of shale and shaly limestone. The limestone
of the basal portion of the Traverse is lithologically identical with that
of the upper part of the Columbus limestone, the transition being mark-
ed only by the introduction of vast numbers of Hamilton species. At
the top, however, the Ohio shale rests directly upon a limestone as at
Sandusky and hence a decided break occurs.

Silica.*—Eight miles west of Toledo and two and a quarter miles
southwest of Sylvania is the small quarrying village known as Silica.
At this place, which is only a few miles south of the Michigan-Ohio line,
the quarries at present being worked are in the Sylvania sandstone and
Lucas limestone. Several old quarries in the Devonian, however, are
located across the road to the north and west of those of the Toledo Stone
and Glass Sand Company, and among these is the old abandoned Lee
quarry which furnishes the following section:

'Gilbert, G. K., Geol. Surv., Ohio, Vol. 1, 1873, pp. A7A-A77.
Also Prosser, C. S., Jour. Geol., Vol. XI, 1903, pp. 540, 541.
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Columbus limestone.

3. Thin bedded Crinoidal gray limestone con-
taining many Corals ...ovvvvvinneannt,
Massive porous brown limestone with few
fossils ........ etesersatesaeetiannans

1.- Massive brown limestone containing some
poorly preserved fossils and some fossil-
iferous white chert..cocvvvie cennvnnns

[N

The following species were collected here:

Favosites hemisphericus (Troost)
Stromatopora ponderosa Nicholson
Cystodictya gilberti (Meek)
Atrypa reticularis (Linnaus)

" Cyrtina hamiltonensis Hall
Nucleospira concinna Hall
Pholidostrophia iowaensis (Owen)
Productella spinulicosta Hall
Rhipidomella vanuxemi Hall
Spirifer acuminatus (Conrad)
Spirifer gregarius Clapp
Spirifer segmentum Hall
Stropheodonta demissa (Conrad)
Stropheodonta hemispherica Hall
Strophonella ampla Hall
Aviculopecten sp.

Conocardium cuneus (Conrad)
Paracyclas elliptica Hall
Pterinea flabellum (Conrad)
Callonema lichas (?) Hall
Pleurotomaria lucina Hall
Trochonema meekanum Miller
Orthoceras sp.

Phacops cristata Hall

Ft.

In.

145

The most interesting section of this locality, however, is that along
Ten Mile Creek,' just south of the quarries, where the following section

may be found.

Traverse formation.

14, Massive bluish drab limestone containing
iron pyrites, traces of petroleum and a
few fOSSIlS cuvvverrnireriiiienrennnns

13. Thin unevenly bedded blue limestone with
several layers of white chert, both fossil-
Hferous «.vvveireitieririiiiiercanennrans

10hio Nat., Vol. VIII, 1908, pp. 271-276.
11—8. G.

Ft.

10

In.
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12. DBlue shale and soft shaly blue limestone
containing much iron pyrites and quite

fOSSIAfErotus «ceeevevevrroccncveannns
11. Bluish gray limestone alternating with layers
of fossiliferous white chert..... teeene .

10. A rather compact drab limestone with
many fossils, occurring as casts, and
much fossiliferous white chert.........

9. Bluish gray shaly limestone with irregular
layers of fossiliferous white chert. At
places much of this zone becomes a mass

Of COrals «ovvveveereenneessnneannann
8. Blue limestones interbedded with soft blue
shaly layers ................

7. Covered interval, at least in part consisting
of blue shale as shown by material
dredged from the bottom of the creek.
It includes the contact of the Columbus
and Traverse formations............ .o

Columbus limestone.

6. Very fossiliferous crystalline gray limestone
5. Compact brown limestone in massive beds
and containing a few fossils in the upper
2 o S

Lucas limestone.

4. Compact drab limestone showing a banded
structure, These layers are quite mas-
sive but weather into much thinner
layers. Several fossiliferous horizons oc-
cur near the middle of the zone........

3. Compact drab limestone with some dark
gray to brown sandy layers. This zone
is probably the basal portion of the
Lucas limestone rather than a part of the
underlying formation...............

Sylvania sandstone.

2. A fine grained friable white sand becoming
coarser and of a conglomeratic nature
in the lower part. The extreme base is
made up of limestone pebbles imbedded
in the sandstone ........... eeereaaan

Tymochtee formation.

1. Thin bedded compact drab limestone ex-
posed at the bottom of the sandstone
quarry at Silica, but better along the
creek to the east and south...........

13

42
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The following fauna occurs in the rocks along this creek:

Horizon?
Cladopora canadensis Rominger........coovuveeaannn 89
Cladopora sp. -eceeverveeriantosnccanntanscssosacans 8,9
Cyathophyllum rugosum Hall.....cveviiieniavnennnnn. 6
Cystiphyllum vesiculosum Goldfuss...ccccevveeinnne. 9
Diphyphyllum panicum (Winchell) ................. 9
Favosites arbusculus Hall...covve cvveivveeenieenann. 9
Favosites hamiltonie Hall.............. iereeriaae. 9
Favosites hemisphericus (Troost)......c.ocvvueinenn. 6,9
Favosites nitellus Winchell.............. Sernenacanns 89
Favosites placentus Rominger............... Ceereans 9
Favosites radiciformis Rominger..........c.oevvnenn 9
Favosites sp, «.ocoviieiiiiiiiiiianiinnnss cecseniannn 14
Heliophyllum halli Edwards and Halme -------------- 9
Streptelasma ungula Hall........ooviviiiiiinann, 8,9
Strombodes alpinensis Rommger --------------------- 9
SYTingopora SP. «eeveeereeiereerrrersaronsasnosennns 8,9
Zaphrentis cornicula Edwards and Haime.......:.... 6
Zaphrentis simplex Hall...vvvuvniiiieniiinnnnennnns 8,9
Stromatopora granulata Nicholson.........coeoenene 9
Stromatopora ponderosa Nicholsom:«ceeeevereaerness 6
Dolatocrinus canadensis (?) Whiteaves......c...ovvvn. 14
Dolatocrinus SP. «eceercerereiniearisareirccanasions 14
Gennzocrinus (?) sp. ..... e ieeiereiiei i 14
Hexacrinus leai (?) (Lyon)...eeeiveiereerenaaennass 8,9
Megistocrinus spinulosus Lyon....cceovvieeiienaieeen 6,14
Cystodictya gilberti (Meek)......oviieniiiianeenne, 6
Dendropora elegantula Billings..cc.cvevenenininan... 8,9
Fenestella arkonensis Whiteaves......c.oovievnnaa.s. 89
Fenestella emaciata (?) Hall..........cociininenn. 8,9
Fenestella SP. «vvvvenviunreiineinrneesnesneninnanns 9,10,11
Fenestrapora biperforata (?) Hall................... 8,9
Fistulipora Sp «ceveveerneneieeneonenisnsecasneennnns 8
Lichenalia Y . 8
Orthopora bipinulata (?) (Hall)......c.coevvninnnn, 8,9
Reteporina rombifera (Hall)........ccooieeiieenennn 8,9
Reteporina striata (?) (Hall)...ooevaneiaiinenann. 8,9
Stictoporina plumea (Hall and Schuchert)........... 8,9
Streblotrypa hamiltonensis Nicholson..........co0vuis 8,9
Ambocceelia umbonata (Conrad).......cvvviviennnn. 7,89
Atrypa reticularis (Linnzus)......covviiiiiiiiiennn 6,8, 14
Atrypa spinosa Hall.....coooiiiiiiiiiiiiiiieane, 6,14
Camarotcechia horsfordi Hall............ocoovvanaen 14
Centronella ovata Hall. v o ieviiiiennirnerennneeonns 9,10, 11
Chonetes arcuatus (?) Hall c.ovvvnvieiiiiiiiainen, 6
Chonetes coronatus (Conrad).....ccevevvvevainnaianns 8,9
Chonetes deflectus Hall - ..o vvviiiiiiiiinnnent, 8,9

INoTe—The species assigned to horizons 7, 8, 9, 10 and 11 were collected,
for the most part, on the banks of the creek among the loose material thrown
out in deepening the channel. As many as a half dozen trips have been made
to this section, and it is believed that the assignment is fairly correct.
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Horlzon.
Chonetes hemisphericus Hall...covveeieniareenanes . 5
Chonetes lepidus Hall.coovneviiienieniaeeaienieennes 8,9
Chonetes mucronatus (?) Hall.coooeeieiienenenennens 8,9
Chonetus scitulus Hall.ccvvveiinieeecerennieeenss 8,9
Chonetes vicinus (Castelnau)....ceeeosaceccccceenneas 8,9
Crania crenistriata Hall...ooovereiiieennnancecnans 8,9
Cryptonella planirostris Hall...ovoveernenreianaeenn. 10
Cyrtina hamiltonensis Hall...ooovveeeeeneiannneenss 6,89
Dalmanella lepida (?) Hall....ccvoneeennirionnnnens 8,9
Eunella linckleni Hall........... Ceeens teeresenesans 8,9
Gypidula sp. ..... T e tieessereesennanaseronanenane 9,10, 11
Leiorhynchus kelloggi Hall...oioovuveeeneeeceennes 89
Leiorhynchus laura (Billings)..cccoeenverrncencenans 8,9
Lingula ligea Hall............. Ceeareees teeeseenonnse 14
Nucleospira concinna Hall.......... Ceeeeeraneeranens 6,89
Orthothetes SpP. «eeeveeraarenstescsoraosaansassenss 8,9
Pholidostrophia iowaensis (OWen)......ceoeeeeueanns 6,8,9
Productella spinulicosta Hall...ccoveeiiaerienennens 6
Rhipidomella penelope (?) Hall...oooverereiaenneeen 8,9
Rhipidomella vanuxemi Hall......coovveeoeanaeeeees 6,8,9
Schizophoria striatula (Schlotheim)....c.cceeeeeerees 8,9
Spirifer acuminatus (Conrad)......ccoreeenrenceeces 6
Spirifer audaculus (Conrad)....c.cveerennvnereneens 8,9,10,11
Spirifer gregarius Clapp «--.ceverreviseaaeanes 6
Spirifer macrus Hall.oveeeeonnrosvesnanans Vesssesvae 8,9,11
Spirifer manni Hall..oooveieieriniiienncnniannenne . 6
Spirifer pennatus (Atwater)........ocevenruceneenns 89
Spirifer varicosus Hall....oeoeniienieniiniannenennes 6
Spirifer venustus Hall cccovvviinenenrnieiiannanens . 8
SPIrifer SP. «eeervueneeeetrrattartitiiiiitiiiiaatann 14
Stropheodonta concava Hall.....cocuerenencnneenenns 9,14
Stropheodonta demissa (Conrad)......ceeceernrceees 6,8,9,14
Stropheodonta hemispherica Hall.....ovoevnencenenes 6,8,9
Stropheodonta perplana (Conrad) -.c.eeceveeaceesees 6,9,10,11, 14
Strophonella ampla Hall..ooveviuerieiernieenianeens 6
Tropidoleptus carinatus (?) Conrad.........cooeeee 8,9
Actinopteria boydi Hall..oouveeiieniiuiiionenaneenes 9,10,11
Actinopteria decussata Hall.ooooviveenveneenaaannee 8,9
AVICUIOPECEEN SP. vovverennrrerasesuossanneonaanese 6,8
Conocardium cuneus (Conrad)....ceeeerercereccenens 6
Leiopteria dekayi (?) Hall...o.ooonvieieneieeninenens 8,9
Limopteria macroptera (Conrad)............ P 89
Limopteria pauperata Hall...ooovvriieenrneiiinennes 6
Paracyclas elliptica Hall. . oovevveniriiceneieninnennss 6
Pterinea flabellum (Conrad) .« ovueevnreriniiinanans 6,8
Bellerophon cf. pelops Hall..oovvennennenniineanns 14
Callonema cf. bellatulum (Hall).coovveveiieniennnne. 11
Callonema lichas (?) (Hall).oovrrieieiiiiiinennens 6
Loxonema hamiltonie Hall ....cvvvviiiiienniinnen 11
TOXONEMA SP. ««ovevrersnaveosssstsacarsosananannes 14
Pleurotomaria lucina Hall..covieviiiiiiiiniainene 6

Pleurotomaria sulcomarginata (Conrad).............. 11
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Horizon.
Pleurotomaria &p. ««cceeerrririiriirienaes Ceereenen 9,10,11, 14
Trochonema meekanum Miller......covvevveiinnnn.. 6
Coleolus tenuicinctus (?) Hall...........coivninanss 8,9
Tentaculites bellulus Hall......oooveeiiiiiiiinnnn.. 8,9
Tentaculites scalariformis Hall....................... 6
Gomphoceras pingue (?) Hall..................o0l, 14 .
Goniatites (?) SP. cevevrverieeriracientttianaanaeinns 14
Orthoceras arkonense Whiteaves......ccveeevnenenne 14
Orthoceras cf. eriense Hall..ccvviveiieniiernnnnneens 14
OrthOCEras SP. «eceveertneneeenereeneasniaronsaennns 6
Phacops cristata Hall............coiiiaiiiiaiail, 6
Phacops rana (Green).....ccvviiiiiiennnnenennnnns 8,9
Proetus macrocephalus Hall ...........cooiieiniiann, 8,9

This Traverse fauna differs markedly from that of the Hamilton
tormations east of the anticlinal axis. Even the fossiliferous upper
layers near Sandusky carry but a small per cent. of the species found in
the Hamilton of this section.

\

Whitehouse.—About twelve miles south of Silica and sixteen miles
southwest of Toledo on the Wabash Railroad, the Columbus limestone
is being quarried at the village of Whitehouse. The two quarries in
the southeastern edge of the village, formerly the Ryan and Pray, are
now operated by the Whitehouse Stone Company, and the following
section is uncovered. (See Plate XIII.)

Ft. In.
11. Soil and drift...cvcvviiriirirneeinennans 2 0

Traverse formation.

10. Rather compact crystalline gray limestone

containing a great many Corals, espe-

cially Acervularia davidsoni and Favos-

ites hemisphericus «....ooovviiiiiiiinn 0 6
9. Compact finely crystalline gray limestone

very full of Chonetes coronatus asso-

ciated with Tropidolpetus carinatus..... 0 10
8. Gray to bluish gray limestone, compact and

crystalline. It contains an occasional

specimen of Chonetes coronatus and Cyr-

tina umbonata alpinensis «............. 2 0
7. Compact blue to brown limestone markedly
less fossiliferous than the other layers.. 1 6

6. Very fossiliferous blue to gray limestone con-
taining a great abundance of specimens
of Cyrtina umbonata alpinensis........ 1 0

Columbus limestone.

5. Thin uneven bedded bluish gray limestone
containing an abundant fauna.......... 9 3
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4. Bluish gray limestone, in three to six-inch
layers, containing a variety of fossils,
but especially full of Tentaculites scal-
Griformis «.ovvieeiiiiiiiiiiiiinan, e 1 10
3. Light bluish gray limestone in six to
fourteen-inch layers. Fossils compar-

atively ‘few .....ooiiiiiiiiiiiiiii 3 8
2. Massive bluish gray limestone containing
pockets of fossiliferous white chert..... 3 0

1 Massive bluish brown crystalline limestone
weathering blue. It contains a good
many fossils, but they are generally not
well preserved ...c.cviiiiiiiiiiniaans 2 0

There is no distinct line separating the Columbus from the Traverse.
here. Lithologically and physically the section is continuous, but the
introduction of a great abundance of the Hamilton species, Cyrtina
umbonata alpinensis, is-taken as an indication of the certainly changed
fauna which is exhibited in the layers a few feet higher in the section.

The following fauna was collected in this quarry:

Horizon.
Calcisphara robusta Williamson.......ceovieviianinn. 56
Acervularia davinsoni Edwards and Haime......... 9,10
Cladopora tela Davis. . covveereererennns Ceeiieiieaas 5
Cladopora SP. ceeeeeecennereieresncasaceceeccenannns 10
Cyathophyllum sp. «..vvieviiiieiiieiiiieiinnannnnes . 10
Cystiphyllum vesiculosum Goldfuss.....ccccevvieeennn. 9
Favosites emmonsi Rominger......cocovvvuiiiienen, 5
Favosites hemisphericus (Troost)...cccoveaveeaiann, 10
Favosites nitellus Winchell .........ovieniiiianiies 10
Favosites Sp. ceeeieverenrtiteiiiiiseteiiionacnannes 5,10
Syringopora Sp. «eeeeeererreitererieenrterreenarsens 10
Zaphrentis cornicula Edwards and Haime............ 5
Zaphrentis gigantea (?) Rafinesque........... ...t 5
Stromatopora nodulata Nicholson..............cvven, 9,10
Stromatopora ponderosa Nicholson............couvtss 5,10
Syringostroma densa Nicholson.......c.ovviiiiniaet. 5
Cystodictya gilberti (Meek)..ovvvneeiieniiieanenann. 5
Fenestella sp. cveevvenniiiiiiiiieiiiiiinniiinenensn 56
Monotrypa tenuis (Hall)..evverniiiiiiiiiiaiiinanan, 10
Amphigenia elongata (Vanuxem)...........cooeeentn 5
Athyris vittata (?) Hall......oooviiiiiiiiennn.n, 8
Atrypa reticularis (Linnzus)...cccvveiiiiiieiiiannn 4,56,7,810
Atrypa spinosa Hall......oooiiiaiiiiiiiiiiiiaes . 5
Camarotceechia billingsi Hall.o.vvvevnvvaniiainnans. 5
Chonetes coronatus Conrad.v.ecoveeeeeraronasensanas 89
Chonetes mucronatus Hall...oooviiiuiinenniiininann, 5,8
Chonetes SpP. «eeeeeeesroanssssrtsstssastsnsssessans 7
Cryptonella lens Hall....ovoveeiiiiiiiiiiiiaiennnn, 5
Cyrtina hamiltonensis Hall............oocvniiniiaan. 2

Cyrtina umbonata alpinensis Hall...........ooouiats . 689



PLATE XIIT.

The west wall of the East quarry at Whitehouse. The greater part of this section is Columbus lime-

stone, but a few feet at the top belong to the Traverse.
(Proto BY C. S. PROSSER.)
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Eunella linckleni Hall.o.oovvvviveiinnriinnnnne, ceen
Orthothetes pandora (Billings)...ecvceveurens Cereaes
Pentamerella arata (Conrad)...cvoveeneneanerinannns
Pentamerella sp......covvviiineinraneinninrsinnns
Pholidops patina Hall and Clarke......ccovvevnnnnne.
Pholidostrophia iowaensis (Owen)...... ceeeeraaans .
Productella spinulicosta Hall.......ccovvvvviiiinanen.
Rhipidomella vanuxemi Hall..............cccoaene.
Schizophoria propinque Hall.........covvvevennnnnnn.
Spirifer acuminatus (Conrad)........ Ceeeriareieas
Spirifer audaculus (Conrad).....cevvvvveninnvennnnes
Spirifer gregarius Clapp...cceeveveeennnennnanns cese
Spirifer grieri (?) (Hall)..... tereeenaen [N .
Spirifer lucasensis nm. Sp...c..ceeviiiniiiiiiiiiiiien,
Spirifer manni Hall.......coviiiiiiiiiieiieniinens,
Spirifer sp. .. .cciiiiiiiiiiii ittt i e,
Stropheodonta demissa (Conrad).......cocevuvanennn
Stropheodonta hemispherica Hall........ Ceeriireaaes
Stropheodonta inequiradiata Hall....................
Stropheodonta perplana (Conrad).....voveuivnrennnn.
Tropidoleptus carinatus (Conrad) -.....eveveeenenan.
Aviculopecten Sp. «.cciiieiiiiiiiieiiieittianiaaenan
Conocardium cuneus (Conrad).......ecvvvevnunnenns

Glyptodesma erectum (Conrad)...ecovvveveviernnnaen

Glyptodesma occidentale Hall.o . . cvvcivvveveneenanenn.
Paracyclas elliptica Hall.........coovviiiiiniaens .
Pterinea flabellum (Conrad)........ccoevvveananans,
Callonema lichas Hall. . ... .eoiiiiiiiiiniiieennnnnas
Loxonema robustum (?) Hall...........cccoiuueenn.
Murchisonia desiderata Hall............ccovvnunnn.,
Murchisonia cf. maia Hall.................. charenens
Platyceras carinatum Hall..................... verees
Platyceras dumosum Conrad.......ccoeevveennnennns
Platyceras Sp. «ceeceeeiniiiioniiitittiintariieinins
Pleurotomaria arata Hall........ccoviiieiinnnnnenns
Pleurotomaria lucina Hall.....cvviiiiiiniiiiniainnnn
Pleurotomaria sp. ««.-cveriiiitiietiitiiiiieieenanns
Coleolus crenatocinctus Hall.........ccoviueiinennan
Tentaculites scalariformis Hall...........c.ccoivvenn,
GYTOCETaS SP. cvveeerenrracncanncnnsonssonnsncranens
Orthoceras sp. «ccecverivrniiiiniiriiiniieneeenannss
Dalmanities sp. «eveerisrriiiiiieesiretnsrecnannanns
Phacops cristata Hall.......ccoiviiniiiniiiiiinnnnns
Proetus crassimarginatus Hall.................o0000s
Proetus planimarginatus Meek..........covoviniinne.,
Proetus Sp «ieevceniiiiiiiiiiiiieiinnticeniiasenes
Dipterus eastmani n. sp...cccvverieriereinnninnonnens
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2,3,4,56,7
5
5

Grand Rapids,'—This town is on the south bank of the Maumee
River at the point where it is crossed by the Toledo, St. Louis and West-

'Winchell, N. H., Geol. Surv. Ohio, Vol. 11, 1874, p. 379.
sandstone’” at Otsego Ford (ibid, pp. 380, 381), is the gy

His *“Ofiskany

lvania sandstone.
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ern Railroad, ten miles south-southwest of Whitehouse and about twenty-
five miles southwest of Toledo. At the west end of Main street there
is a small quarry exposing six and one-half feet of massive fine grained
brown limestone with few fossils. The bottom of the quarry was filled
with water, but at the railroad bridge north of town the base of the
Columbus limestone is shown resting with a conspicuous uneven bitum-
inous contact upon the Lucas limestone. The lower part of the
Devonian appears to be slightly arenaceous here.

Among the abundance of fragmentary fossils, the following were
well enough preserved to be identified; Crinoid fragments, Pholidostro-
phia towaensis, Spirifer sp., Stropheodonta hemispherica, Loxonema sp.
Coleolus crenatocincbus, Phacops cristata, ete.

Junction .—This is a small inland village located in Paulding county
at the junction of the East-west and North-south canals, about nine
miles southwest of Defiance. The point of interest lies along the Au-
glaize River, which flows a half mile east of the canal. The last of the
Ohio shale may be seen in the bed of this river, about three miles above
Defiance. From this point to Charloe, a distance of nearly twelve
miles, the river flows on limestone the greater part of the way. The
quarries mentioned in the earlier reports' are mostly in the bed of
Auglaize River, and have never been worked to any considerable depth
because of the difficulty in draining them. Just south of the last out-
crop of Ohio shale is the Town Newton property, where some rock was
taken out and a crusher installed a few years ago. The foot or so of
rock shown above the river level here is a rather massive hard fossili-
ferous bluish gray limestone. A quantity of bluish white chert and
cherty limestone, which has been taken from the bottom of this pit and
now lies around the old crusher, adds to the similarity of this rock to
the upper part of the section along Ten Mile Creek, to which horizon it
probably belongs.

The most important section in this region is that of the A. V. Hager
quarry, just below the bridge over the Auglaize River, one-half mile east
of Junction, where the following measurements were made.

. Ft. In.
6. Till and boulder clay.....covviviiiiinnn, 20 0
Traverse formation.
5. Fossiliferous blue  limestone with much
white chert T T TR 1 4
4. Rather pure blue limestone. This is the por-
tion that was formerly burned for lime 2 8

'Winchell, N. H., Op. cit., pp. 339-341, 427.
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3. Massive layers of compact bluish limestone. F. -

There is a thin but conspicuous layer of

iron pyrites at the top....-c.coeunean.. 7 0
2. Massive layers of impure blue limestone

with shaly partings................... 5 0
1. Very fossiliferous soft blue shale or shaly

limestone extending to the bottom of

the lowest portion of the quarry....... 2 0

The following fauna was collected from this section.

Horizon.
Aulopora serpens Goldfuss.......c.ovivueiiiiieinen, 1
Cyathophyllum sp. «v.vvneriiiiiiniiiiineeeieinnnnns 3
Heliophyllum halli Edwards and Haime.............. 4,5
Cystodictya gilberti (Meek)...covveveeeieiiiai., 1,4
Cystodictya incisurata (Hall)........coooviiiaiiien, 1
Fenestella sp. «vecvvriiieniierinnnnineeenianenannns 4
MONOLIYPA SP. - vvrnrerirrieneesnseananeneriensanns 1
Trematoporella Sp. «.cvevevrriietiieeiinienienannnns 1,4
Athyris spiriferoides (Eaton)...........c.oovviaies 2
Atrypa reticularis (Linn®us)....c..oovevviiiiinenn, 2,3
Chonetes coronatus Conrad.......ccovvevvenannien. 1
Chonetes deflectus Hall..vvvveiriinnrneeernrnnnennn. 1
Chonetes lepidus Hall.....ovoiiiiiiiniiiiiiaiiann., 1
Chonetes scitulus Hall. .o oeviiiiniiiniinninnnennannn 1.4
Chonetes Sp. «eeevveerninniennnonineoioesnanannnans 2
Crania crenistriata Hall. .« vvieevrirenerennnrenoaenns 4
Cyrtina hamiltonensis Hall..............coioiinnn. 1,2,4
Rhipidomella cyclas Hall.........oooiieeiiinaat 4
Rhipidomella vanuxemi Hall..............coooiiiin 1,2,4
Schizophoria striatula (Schlotheim)......c....coovut. 1,4
Spirifer pennatus (Atwater)......covuieeiniiiinae. 1
SPITifer Sp. «eeerriiiiii it i e 2,4
Stropheodonta demissa (Conrad).......ecvvviinnnn, 2,4
Stropheodonta hemispherica Hall.................... 2,4
Stropheodonta perplana (Conrad).......covvivnvnnnn 1,4
Glyptodesma erectum (Conrad)......oovvveveinannnnn 1
Pterinea flabellum (Conrad).....ovvvnevninneiiennes 1,2,4
Platyceras erectum (Hall)....coovneveiiiiiniiainnn, 4
PIatyCeras SpP. «eeeerreereereesacactancessassennnnnns 1,5
Tentaculites scalariformis Hall................ wesanas 1,4
Orthoceras nuntium Hall. - e v iiiiiiiiiiiieiinienenns 5
Bythocypris indianensis (?) Ulrich.........cooiaeninn 1
Bythocypris cf. punctatus Ulrich...........coo0iiinn 1
Phacops rana (Green)........c.ovuieveeniinenniannns 1,4
Phacops Sp. «ceveeriiiiiiiiiiiiiiiiii ittt 2

In the shale at the bottom of the section there are concretionary
masses of limestone which are filled with Bryozoans and other fossils.
In general the shales and shaly partings of the section are much more
fossiliferous than the limestones.
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From a half to three-quarters of a mile up stream from the bridge
at Hager’s quarry, a considerable amount of limestone was formerly
taken from the bed of a small run entering the Auglaize River from the
west. The rock at this locality is doubtless lower stratigraphically than
that of the Hager quarry, and is a massive blue limestone with shale
partings of the same color. The following fauna was collected here:

Aulopora serpens Goldfuss
Cladopora frondosa Nicholson
Heliophyllum halli Edwards and Haime
Romingera unbellifera (Billings)
Trachypora elegantula Billings
Zaphrentis sp.

Fenestella arkonensis Whiteaves
Athyris vittata Hall

Atrypa reticularis (Linnzus)
Cyrtina umbonata alpinensis lall
Cyrtina sp.

Rhipidomella vanuxemi Hall
Schizophoria striatula (Schlotheim)
Spirifer audaculus (Conrad)
Spirifer pennatus (Atwater)
Strophcodonta concava Hall
Stropheodonta demissa (Conrad)
Pterinea flabellum (Conrad)
Tentaculites bellulus Hall

Scott’s Ford.—About two miles up stream from the Hager quarry
and just above the mouth of Flat Rock Creek the road crosses the river
without a bridge at a place known as Scott’s Ford. The stream is here
flowing on limestone which, like that further north, dips to the northwest.
The section at this place is as follows:

Traverse formation.

: Ft. In.
5. Blue limestone with some shaly partings... 3 0
4.. Bluish gray limestone with numerous speci-
mens of Acervularia davidsoni and Fa-
vosiles  hemisphericus.  This is the
equivalent of the top layer (No. 10 of
section) in the Whitchouse quarry..... 0 6
3. Bluish gray limestone containing Chonetes
COPONAIUS <o eveertnennensnsnnnsnssnnns 1 0
2. Bluish gray limestone with an abundant
fauna ... il e, 4 0
Columbus limestone.
1. Very fossiliferous bluish gray limestonc.... 1 0

The following is only a small portion of the rich fauna that may
be found here:
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Horizon.
Acervularia davidsoni Edwards and Haime.......... 4
Aulopora serpens Goldfuss.....ccevvievuieirieninnn 2
Cyathophyllum sp. «coevvviniiiiiiiniiiniiinniaeeens 2,4
Favosites hemisphericus (Troost)....coeveeiivinanns 3,4
Zaphrentis Sp. «ceeveviineeriineiitiiiintiiiiinineies 1,3,4
Cystodictya gilberti (Meek).......... ereeeesaeteans 1
Athyris vittata Hall....ooviiieiiniriiieneenannnnss 2
Atrypa reticularis (Linnaeus)....covviiveeneniaaa.s 1,2,3,4,5
Camaroteechia sp. ..--vove cvinreiiiiiiiiieoinnnnnns 2
Chonetes coronatus Conrad-....cccvveens eereaanens 3
Chonetes Sp. +vvvevererernineneeereanannnserenonans 1
Cyrtina hamiltonensis Hall..........ccocevvinnae.. 1,2
Cyrtina umbonata alpinensis (?) Hall.............. +5
Delthyris consobrina (d’Orbigny).......ccvveveanns. 45
Nucleospira concinna Hall............... Ceereneenaas 1
Pholidops patina Hall and Clarke...............0ueen 1
Pholidostrophia iowaensis (Owen) ..c...oevvnvnaann. 1
Productella spinulicosta Hall......ooovniiineiaiias 1,2
Spirifer audaculus (Conrad).......ccveiievaiiinaen. 3,4
Spirifer gregarius (?) Clapp..-+cvcoereeiarieannsn 1
Spirifer pennatus (Atwater)....covenerrvennraaninnnn 5
Spirifer sp. coceiiiiiiii i it e 1
Stropheodonta concava Hall..............coiiiiis. 5
Stropheodonta demissa (Conrad)..........coiiueenn. 1,2,3,5
Stropheodonta hemispherica Hall............. ...t 1,2
Actinopteria boydi (Conrad).......ccovvvnnnnnn... 1
Modiomorpha concentrica (Conrad).......ccvvvuvnnn 1
Schizodus SP. vevrveerrereearieeieinetentanenaneins 1
Platyceras Sp. «sceveecereanneantarasataancsranesanss 1
Orthoceras constrictum (?) (Vanuxem)............. 5
Phacops rana (Green)......coeeeeenseenacnneeranaens 5

There can be no doubt but Nos. 3 and 4 of this section are the
equivalents of Nos. 9 and 10 of the Whitehouse section. The latter
section, therefore, lies mostly below, while the Hager quarry liesentirely
above the Scott’s Ford section.

Antwerp.—Since the abandonment of the old iron furnace at Ant-
werp, Paulding county, there has been no limestone taken from the
bed of the Maumee River and there is little to be seen at the old quarry,
as it is below water level much of the time. The few blocks now availa-
ble carry a Columbus fauna, and it is more than probable that the entire
mass of rock belongs to that formation.

THE THICKNESS AND COMPOSITION OF THE MIDDLE
DEVONIAN IN NORTHWESTERN OHIO.

It is impossible to determine the exact thickness of the Middle
Devonian formations in the northwestern part of the state, since no
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single outcrop gives the entire section and the well records are unsatis-
factory.! The Ten Mile Creek section, however, is thought to be essen-
tially complete; it certainly gives at least a close approximation to the
whole. This makes the total thickness about one hundred twelve feet,
of which a little more than half is probably Traverse.

The Columbus limestone, although much reduced in thickness as
compared with the central Ohio section, duplicates the formation as
it appears east of the anticline. The Traverse formation, or the time
equivalent of the Delaware limestone and the Olentangy shale, has
changed materially. Faunally it is more decidedly Hamilton than
either of the latter, except possibly the Olentangy formation just below
the Prout limestone member at Sandusky. While lithologically the
resemblance is perhaps more remote, there is still some similarity here.
In northwestern Ohio, where the thickness of the Hamilton has greatly
diminished and the amount of shale in comparison to the limestone has
become insignificant, and at Sandusky, where the reverse is true, the
Hamilton consists of limestone at top and bottom with a shale between.
This same arrangement holds for Ontario, where the Hamilton has a
thickness of more than two hundred feet,® but here with limestones in-
tercalated in the shaly middle portion. An interesting, and perhaps
sigpificant, feature of this Ontario Hamilton is that it also ‘‘passes
into the Corniferous limestone’”’ as the Traverse does at Whitehouse
and Scott’s Ford.

CONCLUSION.

From the foregoing record of sections and faunas, it seems to be a
safe deduction that the Middle Devonian in Ohio is confined to the
Onondaga and Hamilton phases; that these two divisions are as distinct
as those of the same age in any other region; and that the history of
these formations in this state has been an integral part of that of the
adjacent territory. Hence the following correlation of these formations?
with New York divisions has been assumed:

Ohio New York
Olentangy formation Hamilton Beds
Middle Traverse A
Delaware limestone {Marcellus shale
Devonian Columbus limestone.................... Onondaga limestone

'Geol. Surv. Ohio, Vol. VI, 1888, pp. 243-254.

?Gibson, Thomas W., 12th Rept. Ont. Bur. Mines, 1903, p. 42.
3See Jour. Geol., Vol. XV, 1907, p. 596.
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CHAPTER IIL

THE RELATIONSHIPS OF THE MIDDLE DEVONIAN
FAUNAS OF OHIO.

INTRODUCTION.

The animal life of any geological period may be separated into a
number of more or less distinct faunas which are intimately related to
the conditions under which they existed. Among marine faunas, such
as those under consideration, the more important factors influencing
life are: the temperature of the sea, its salinity and depth; the presence
of land barriers between portions of the same or different basins; the
existence of favorable or unfavorable currents; the amount and kind of
detritus which is being brought down by running water; the kind and
abundance of food to be obtained; the presence or absence of hostile or
rival faunas, etc.

Perhaps no other single condition, which has influenced the distri-
bution of fossil faunas, has received so much consideration as has that of
the ancient land barriers and continents—the paleogeography of the
earth. The former existence of land connections between continents
now separated is accepted by all geologists, and to the vertebrate pale-
ontologist a demonstrated fact, since it is an obvious impossibility for_
land animals, which must have arisen from the same ancestors, to spread
over widely separated land areas unless there existed some means of
easy communication between them. The effect of such a barrier on
marine faunas is of course absolutely prohibitive to migration in that
direction. Other conditions, however, must at times be equally un-
favorable to migration. Thus a fossiliferous bed of limited extent may
be found within a formation of almost barren strata. This is well
illustrated by the colony of Crinoids in the Olentangy shale at Delaware,
Ohio. Here within the barren shales is a lens of limestone, 5 inches
thick and traceable along the cliff for a distance of 13} feet, which is
made up almost entirely of the fragments of Crinoids. No other such
bed is known anywhere within the formation.

But the matter of the distribution of life is still more complicated
by the fact that a barrier for one species may not check another atall,
or, if so, only temporarily. Thus a fauna is often found to change
gradually by the elimination of those species unsuitable to the new con-



158 BULLETIN NO. 10

ditions and the addition of others better adapted to the changed con-
ditions, until finally the association of species is so different that it is
indeed a different fauna.

GENERAL DISTRIBUTION.

The difficulty of properly delimiting ancient faunal provinces lies
chiefly in the inability to obtain a full collection of species from some
of the most critical localities and, as yet, insufficient knowledge of other
localities where such collections might be obtained. However, certain
more or less well defined areas in various parts of the earth are known
to have formed portions of the Devonian epicontinental seas. Among
these may be mentioned: southern Australia and a portion of New
Zealand, South Africa, the region north of Lake Tchad in the Sahara,
a portion of Asia Minor and Persia, north central Siberia, central and
southern China, portions of Japan, the northern and southern provinces
of Europe, a considerable portion of South America, and the various
provinces of North America. These districts all bear certain broad
faunal relations to one another, as might be expected in distant portions
of the sea of any period. Thus certain species of Corals and Brach-
iopods are found in Europe, Asia, Australia and South America which
are considered identical with the North American species. So close is the
relation between the Devonian faunas of Europe and certain faunal prov-
inces of North America, and again between North and South America,
that there can be no doubt but that conditions developed which favored
migration between these portions of the ancient Devonian sea.

DISTRIBUTION IN NORTH AMERICA.

In North America the Devonian outcrops are usually grouped
together in four general areas.! These are:

The Eastern Border Area, including Gaspé, New Brunswick, and
northern New England. .

The Eastern Continental Area, best known in New York, Ontario,
Michigan, Ohio, Indiana, southern Illinois, Kentucky and less perfectly
southward to the Gulf states.

The Interior Continental Area developed in west central Illinois,
Missouri, Jowa and thence northwestward through Manitoba and along
the valley of the Mackenzie River.

The Western Continental Area in the Great Basin region, including
portions of Nevada, California and adjacent territory.

In addition to these a fifth, the Western Border Area, might be
made to include the Devonian rocks of the islands off the southeastern
coast of Alaska.?

'Williams. H. S., Am. Jour. Sci., 3rd Ser., Vol. XXXV, 1888, pp. 51-59.
JKindle, E. M., Jour. Geol., Vol. XV, 1907, pp. 314-337.
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These provinces have had more or less of an independent history,
but at times there must have been an intimate connection between
certain of them, since a fauna which normally occurs in one is found
lapping over into another basin and there mingled with the species
indigenous to that territory in strata above those containing the usual
fauna of that province. The history of the incursions of these pro-
vincial faunas' into the interior basin of the Eastern Continental Area
comprises one of the most interesting events in the development of
North American faunas.

THE EASTERN CONTINENTAL SEA.

By the close of the Silurian, the ancient epicontinental sea which
covered the greater part of the present Mississippi basin, had with-
drawn from a large part of the interior, and the territory now occupied
by Ohio and adjoining states to the west and north, together with a
large tract beyond, was dry land. This withdrawal probably took
place to the north, to the south, and to a less extent to the east, with
the Cincinnati arch bowing up into a complete barrier between these
various portions of the sea. With the beginning of the Devonian a re-
advance of the sea set in, but Ohio was not affected until the Middle
Devonian, when a considerable portion of its territory was again invaded.
The pebblcs of this old shore line are still to be found in the basal con-
glomerat> of the Columbus region. Thus the Devonian begins in Ohio
with a marked unconformity, below which the rocks vary in age from
Niagaran to Cayugan, and above it from Onondaga to Hamilton.

OUTCROPS IN OHIO.

‘On account of its peculiar outline, the Eastern Interior sea was
naturally divided into several basins, of which those bordering the
Cincinnati land mass may be referred to as, the Ohio basin to the east,
the Michigan basin to the north, and the Indiana basin to the west.
(See Plates XV and XVI.) The outerops of Middle Devonian within
the state follow the borders of the Michigan and Ohio basins, so that
there is a crescent shaped area in the northwest and to the east a strip
crossing the central part of the state from north to south, with an out-
lier at Bellefontaine. The history of these two areas, separated by a
ridge of Silurian limestones, has been somewhat different both in sedi-
mentation and in life development.

THE CENTRAL DISTRICT.

The central strip is made up of three formations of this age, the
Columbus limestone, the Delaware limestone, and the Olentangy shale,

1Weller, Stuart, Jour. Geol., Vol. X, 1902, pp. 423-432; Schuchert, Charles,
Am. Geol., Vol. XXXII, 1903, pp. 137-162.
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all of which are very distinct divisions in the vicinity of Columbus.
Within each of these three formations there are several zones containing
faunal associations quite distinct in themselves. Among these latter
may be mentioned the Coral zone, the Eversole chert or Gastropod zone,
the Spirifer gregarius zone of the Columbus limestone, and the ¢ Mar-
cellus’’ zone of the Delaware limestone.~ These are all of much interest
and have received their proportional consideration. Itiswith the broader
general relations, however, that the present discussion is concerned and
only incidentally with these zones as they may throw some light on the
migratory movements of the whole fauna.

The following table gives the fauna obtained from the formations
of this area of outcrops:

FAUNA OF THE MIDDLE DEVONIAN OF THE
CENTRAL DISTRICT.

INVERTEBRATA.
s .
g § &
E £ 3
P
RHIZOPODA °©
Calcisphara robusta Williamson............ x
SPONGIAE
*Receptaculites devonicus Whitfield........ x
ANTHOZOA
Aulacophyllum convergens Hall........... x .
Aulacophyllum sulcatum (d'Orbigny)...... x
Aulopora serpens Goldfuss............ cee e x
Bothrophyllum cinctutum Davis........... x
Chonophyllum magnificum (?) Billings.... x
Cladopora frondosa Nicholson............ x
Cladopora pulchra Rominger.............. x
Cladopora robusta Rominger.............. x
Cladopora tela (?) Davis..cooevennerann x
Cyathophyllum multigematum (?) Davis... x .. ‘.
Cyathophyllum rugosum Edwards and
Haime .ovvviiieereennennoennananns x ve ..
Cyathophyllum validum Hall.............. X
Cystiphyllum ohioense Nicholson.......... x
Cystiphyllum sulcatum (?) Billings........ x
Cystiphyllum vesiculosum Goldfuss........ X x
Cystiphyllum sp. «..cvvvenieniiiiinean, x ..
Diphyphyllum archiaci Billings............ x x ..
Diphyphyllum bellis (?) Davis....c...... x .. e

*Not collected by the writer.
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o .
i 0§ B
[ i
2 8 ]
5 4 8
Diphyphyllum simcoense (Billings)........ x .. ..
Diphyphyllum stramineum Billings......... x
Diphyphyllum strictum (Edwards and Haime) x
Diphyphyllum verneuilanum (Edwards and
Haime ......covviiiiiiiiiiiiinnnn.. x ..
Diphyphyllum sp. ...eovvviiveniiinnnnnnn. x x
*Favosites basalticus Goldfuss............. x
Favosites emmonsi Rominger............. x ?
Favosites goldfussi d’Orbigny............. x
Favosites hemisphericus (Troost) «........ x x
Favosites limitaris (?) Rominger.......... x
Favosites maximus (Troost)............. x
Favosites pleurodictyoides Nicholson...... x
Favosites radiciformis Rominger.......... x
Favosites sp. «vevvvvenniiiiiiiiia., eee X x
Hadrophyllum d'orbignyi Edwards and
Haime ...ciiiiiiineiieneennennnncaans x X
Heliophyllum halli Edwards and Haime.... x x
Heliophyllum porcilatum Hall............. x
Heliophyllum sp. «.ovvveeviieiivinenaenn. .. x
*Michelinia convexa d‘Orbigny............ x
Pleurodictyum problematicum Goldfuss.... x
Stylastrea anna Whitheld................. x
Syringopora perelegans Billings........... .. .. x
Syringopora tabulata Edwards and Haime.. x
Syringopora Sp. +eeeeereiniiiiiiriniiaaas x
Zaphrentis cornicula Edwards and Haime.. x
*Zaphrentis edwardsi Nicholson........... x
Zaphrentis gigantea Rafinesque........... x
Zaphrentis prolifica Billings............... X
Zaphrentis spissa (?) Hall............... x
Zaphrentis ungula (?) Rominger.......... X
Zaphrentis wortheni Nicholson............ x
Zaphrentis Sp. - eevveeveiriiriiaaaaaaaans X x
HYDROZOA.
Dictyonema leroyensis Gurley............. x
Stromatopora nodulata Nicholson.......... x
Stromatopora ponderosa Nicholson........ x x
Stromatopora sub-striatella Nicholson...... x
Stromatopora Sp. «cecreeeiecrentiaienianen x x
Syringostroma columnaris Nicholson....... x
*Syringostroma densa Nicholson.......... x
CRINOIDEA
*Dolatocrinus czlatus (?) Miller and Gurley x .
*Dolatocrinus glyptus (Hall)............. x x
*Dolatocrinus greenei (?) Miller and Gurley x . .

*Not collected by the writer.
12—8. G.
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*Dolatocrinus lacus Lyon......c..ovunn..
*Dolatocrinus liratus (Hall)..............
*Dolatocrinus major Wachsmuth and

SPringer «..oeeeiiiiiiiiiiiiiiiiaaan.
*Dolatocrinus ornatus Meek..............
Dolatocrinus sp. «.vvvvvveiiiiiiniinnn.
*Megistocrinus depressus (Hall)..........
*Megistocrinus rugosus Lyon and Casseday.
Megistocrinus spinulosus Lyon............
Melocrinus Sp. «eevveeeraniineeneriiennns

BLASTOIDEA
Codaster pyramidatus Shumard...........
Nucleocrinus venustus (?) Miller and
Gurley c.vviiiiiiiiiiiiiiii i
Nucleocrinus verneuili (Troost) ..........

BRYOZOA
Coscinium striatum Hall and Simpson......
Cystodictya gilberti (Meek) «.............
Cystodictya ovatipora (Hall).............
Cystodictya SP. «ceveveernevinieneeneenns
Fenestella biseriata (?) Hall..............
Fenestella erectipora (?) Hall............
Fenestella parallela (?) Hall..............
Fenestella sp. ..-cvceeeeniiiiiiiiiiiiae,
Fistulipora substellata (?) Hall...........
Fistulipora vesiculata (Hall and Simpson).
Fistulipora sp. «veeececeeerennnenianennns
Hederella canadensis Nicholson...........
Lichenalia sp. «vccevveevenninnnnnns.
Lioclema multiculeatum (Hall)...........
Monotrypa tenuis (Hall).................
MONOtrypa SP. eveeeeecennnannesierannns
Nemataxis fibrosus Hall..................
Orthopora regularis Hall.................
Orthopora sp. «eveevereeniierennerennens
Polypora celsipora (Hall)................
Polypora celsipora minima (?) (Hall)....
Polypora flabelliformis (?) (Hall)........
Polypora robusta (Hall).................
Polypora Sp. «vevevieiiiiiieiiiitiiienans
Prismopora triquetra Hall................
Semicoscinium bi-imbricatum (Hall)......
Semicoscinium semi-rotundum (?) (Hall)..
StiCtOpPOra Sp. +veverernreriiiiiiiiiiiaaas
Trematella arborea (?) (Hall)...........
Trematella sp. «cvveeeeeieeiiiiiiieiinas

*Not_collected;by the_writer.
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Unitrypa lata (Hall)..................... x x ..
Unitrypa tegulata (Hall)................. x

BRACHIOPODA

Amboceelia umbonata (Conrad)........... x x
Amphigenia elongata (Vanuxem)......... x .. ..
Athyris spiriferoides ( Eaton)............. .. .. x
Athyris vittata indianaensis n. var......... x x .
Atrypa reticularis (Linnzeus)............. x x x
Atrypa spinosa Hall.........ooovuuvnn... x x ..
Camarospira eucharis Hall................ x x
Camaroteechia billingsi Hall............... x x
Camarotcechia carolina Hall............... x o
*Camaroteechia dotis Hall................. x
Camarotcechia prolifica Hall ... ............ x
Camaroteechia sappho Hall............... .. x
Camarotcechia tethys (Billings) ........... x x
Camarotaechia L 1 X x
Centronella glansfagea Hall............... x
*Charionella scitula Hall.................. x
*Chonetes acutiradiatus Hall.............. x
Chonetes arcuatus Hall................... x
Chonetes coronatus Conrad............... x x
Chonetes deflectus Hall................... x x
Chonetes hemisphericus Hall.............. x .
Chonetes mucronatus Hall..... P X x
Chonetes scitulus Hall................... .. x ..
Chonetes setigerus (?) (Hall)........... .. x x
Chonetes yandellanus (?) Hall............ x
Chonetes sp. +..eovvvvnenenninrnnnnnnnn, x ..
Chonostrophia reversa (Whitfield) . ....... ? x ..
Crania crenistriata Hall.................. x ? ?
Crania sp. «vvviiiievniiiniiinnnnnnnn, x
Cryptonellu lens Hall...ovvvvnvennnnnn.... x
Cyrtina crassa Hall....ovvuvnnnennnn... x
Cyrtina hamiltonensis Hall............... x x
Delthyris consobrina (d'Orbigny)....... x
Delthyris raricosta Conrad................ x ..
"Eunella linckleni Hall.....ovvenn........ x x
Eunella sullivanti Hall................... X x
Eunella sp. «vvivveininininnneinnnnnnns, x x
Leiorhynchus kelloggi Hall............... x x
Leiorhynchus laura (Billings)....coeun... x X
Leiorhynchus limitare (Vanuxem)......... x ..
Leiorhynchus sp. «..oovvvvnvinnnnna...... .. . x
Leptana rhomboidalis (Wilckens)......... x x
Lingula ligea Hall ............c.ouvuunn... x
Lingula manni Hall..........ocvuvun..... x

*Not collected by, the writer.
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Martinia maia (Billings)......coovvuunan.
Meristella nasuta (Conrad).......c.cooenn.
Meristella rostrata (?) Hall..ooevunennnnn.
Meristella Sp. «cevveiiiiiiniiriiieniiians
Metaplasia disparalis (Hall)..............
Nucleospira concinna Hall................
Orbiculoidea doria (Hall)................
Orbiculoidea lodiensis (Vanuxem).........
Orbiculoidea minuta (Hall)..............
Orbiculoidea sp. «evvveereiinanneerienanns
Orthothetes chemungensis perversus (Hall)
*QOrthothetes flabellum (Whitfield)........
Orthothetes pandora (Billings)...........
Pentamerella arata (Conrad).............
Pentamerella pavilionensis Hall...........
Pholidops patina Hall and Clarke..........
Pholidostrophia iowaensis (Owen).......
Productella spinulicosta Hall..............
Reticularia fimbriata (Conrad)............
Rhipidomella cleobis Hall.................
Rhipidomella livia (Billings)..............
Rhipidomella vanuexmi Hall..............
Rhipidomella sp. «.covevveivivieeiaat
*Rhynchonella (?) raricosta Whitfield.....
*Roemerela grandis (Vanuxem)..........
Schizophoria propinque Hall..............
Schizophoria striatula (Schlotheim).......
Spirifer acuminatus (Conrad)............
Spirifer audaculus (Conrad)..............
Spirifer audaculus macronatus I{all........
Spirifer divaricatus Hall..................
Spirifer duodenarius (Hall)..............
Spirifer fornacula Hall............... ...
Spirifer gregarius Clapp. ...« voevevrennnn
Spirifer grieri Hall............cooiiit,
Spirifer lucasensis n. Sp..ceerernvecanans
Spirifer macrus Hall............ooaetn
Spirifer macrothyris Hall.................
Spirifer manni Hall............c.cvoinas
*Spirifer marcyi Hall.........oooneiintn,
Spirifer pennatus (Atwater)..............
*Spirifer segmentum Hall................
Spirifer varicosus Hall...................
Spirifer sp. +eevrriiiiiiiiiiii i
Strophalosia cf. truncata (Hall)...........
Stropheodonta concava Hall..............
Stropheodonta demissa (Conrad).........

*Not collected by the writer.
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Stropheodonta hemispherica Hall.......... x
Stropheodonta inzquiradiata Hall......... x
Stropheodonta inzquistriata (Conrad)..... x
Stropheodonta parva (?) Hall............ x
Stropheodonta patersoni Hall............. x
Stropheodonta perplana (Conrad)......... x
Stropheodonta sp. «-.iviiiiiiiiiiiiiinan. .
Strophonella ampla Hall.................. x
PELECYPODA
Actinopteria boydi (Conrad).............. x
Actinopteria sp. «..viviiiiiiiiiiiiieiaa.. x
Aviculopecten cleon Hall................. x
*Aviculopecten @quilateris Hall...........
Aviculopecten exactus (?) Hall...........
Aviculopecten fasciculatus Hall........... .
*Aviculopecten parilis (Conrad).......... x
Aviculopecten cf. pecteniformis (Conrad).. x
Aviculopecten princeps (Conrad).......... x
Aviculopecten sp. «.vieeeiiiiiiiiiieian. x
*Clinopistha antiqua Mecek................ x
Conocardium cuneus (Conrad)............ X

Conocardium cuneus attenuatum (Conrad). x
Conocardium cuneus subtrigonale d’Orbigny x

Conocardium ohioense Meek.....c........ x
Conocardium sp. «..vvvvnviiiineninnannn x
*Cypricardella major (Hall)..............
Cypricardella tenuistriata (Hall)..........
Cypricardinia indenta (?) Conrad.........
Glossites teretis (?) Hall................. x
Glyptocardia speciosa Hall................
Glyptodesma erectum (Conrad)...........
Glyptodesma occidentale Hall............. x
Goniphora cf. hamiltonensis Hall.......... x
Grammysia arcuata (Conrad)............. x
Grammysia bellatula Hall.................
Grammysia bisulcata (Conrad)............
Grammysia ovata Hall....................
Grammysia secunda (?) Hall............. x
Grammysia subarcuata (?) Hall........... x
Leiopteria rafinesquii Hall................
Limopteria pauperata Hall................ x
Macrodon sp. v vvriiiiiiiiiiiiiiiiae,
*Modiomorpha complanata Hall........... .
Modiomorpha concentrica (Conrad)....... x
Modiomorpha subalata (Conrad)..........
Modiomorpha sp. «cevvr tenreiiiiiiiiaens x
Mytilarca cf. carinata Hall................

Not collected by the writer.
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Mytilarca percarinata Whitfield............ x
Mytilarca Sp. «vvveveriiiiiiiciiiiiianins
Nucula niotica Hall and Whitfield......... x
Nucula sp. cveveiiiiiiiiiiiiieniinnenens X
Nuculites triqueter Conrad........... ...
Nyassa arguta Hall................ovnes
*Panenka alternata Hall.................. x
Palaeoneilo (?) sanduskiensis n. sp..-.....
Paracyclas elliptica Hall.................. x
Paracyclas lirata (Conrad).......covuenn.

. Paracyclas ohioensis Meek................ x
Paracyclas sp. «eoeeirieiniiiiiiiiial., x
Pholidella sp. «oevvvvrrrrvinennnans ceeens
Plethomytilus ponderosa Hall............. X
Pterinea flabellum (Conrad).............. x
*Pterinea similis Whitfield................ x
Ptychopteria (?) Sp.ceeeevvrvvecereneeans x
Sanguinolites (?) sanduskiensis Meek...... x
Schizodus appressus (Conrad)............ b
Schizodus contractus Hall................ x
Schizodus tumidus Hall.................. x
Schizodus sp. «cccveeererernnnniecaanans
Solemya vestuta Meek................ ... x
Sphenotus cuneatus (Conrad)............

GASTROPODA

Bellerophon acutilira (?) Hall............ X
Bellerophon hyalina Hall................. x
Bellerophon lyra Hall............covienn

Bellerophon newberryi Meek............. x
Bellerophon pelops Hall.o..ooovvveevnnn.. X
Bellerophon rotalinea (?) Hall........... x
Bellerophon sp. «veveveneeiienniineennens x
Callonema bellatulum (Hall)............. x
Callonema clarki Nettelroth.............. b
Callonema initator Hall and Whitfield...... x
Callonema lichas (Hall)................. . X
Callonema sp. «vveeeveeninennnnnscsnnnes X
Ceelidium strebloceras (?) Clarke........ x
Cyclonema crenulatum Meek.....covvnnnn x
Cyclonema sp. «-ovevieneerennenenncnanns x
Cyrtonella mitella Hall...................

Dentalium martini Whitfield.............. x
Euomphalus decewi Billings............... x
Isonema depressum Meek and Worthen.... x
Isonema humile Meek....cvvevviininnnnn. x
Loxonema gracillium Whiteaves........... x
Loxonema leviusculum Hall.............. x

*Not collected by the writer.
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Loxonema parvulum Whitfield..... cereens
Loxonema pexatum Hall................. .
Loxonema pexatum obsoletum Hall........

Loxonema robustum Hall............

Loxonema sicula (?) Hall.............. .

Loxonema sp. .........

Macrocheilus hebe (?) (Hall)....... ceens
Macrocheilus macrostoma (Hall)........

.

e

Macrocheilus prisca (Whitfield)..... cienes
Macrocheilus sp-c-veviiiiaiienas,
Murchisonia desiderata Hall.......... PN

Murchisonia desiderata var. Hall.....
Murchisonia eversolensis n. sp...... .

Murchisonia intermedia n sp..........
Murchisonia leda Hall...... cecens ceseesa
Murchisonia maia Hall.................. .

Murchisonia quadricarinata n. sp.....

Murchisonia sp. ..c.vevvvnnln Cereeeareeean
Naticopsis =quistriata Meek..... P vee
Naticopsis comperta Hall......... eeenae

Naticopsis levis Meek............. .
Naticopsis sp. «e.vevenen Ceereaees .
Orthonema newberryi Meek ..:..... .

veee

Palzotrochus kearneyi (Hall)..... ceeeens

Platyceras attenuatum Hall..........

Platyceras blatchleyi Kindle...............
Platyceras bucculentum Hall..............
Platyceras carinatum Hall............ e

Platyceras cymbium Hall........... e

Platyceras dumosum Conrad..............
Platyceras erectum (Hall) ...............
Platyceras multispinosum Meek...........
Platyceras nodosum Conrad +.c.oovvuunn ..
*Platyceras rarispinosum Hall ............
Platyceras rictum Hall...........coveunn .
*Platyceras squalodens Whitfield......
Platyceras thetis Hall...... Cereiteeeeaaes
Platyceras sp. ...vvevnennnn.. heees S
Platystoma lineatum Conrad.......... ceen
Platystoma subglobosa n. sp............ ..
Pleurotomaria adjutor Hall............ ven
Pleurotomaria cancellata n. sp.............
Pleurotomaria capillaria (?) Conrad.......
Pleurotomaria dublinensis n. sp...........
Pleurotomaria hyphantes Meek...........
Pleurotomaria insolita Hall...............
Pleurotomaria lucina Hall.............. ..

*Not collected by the writer.
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Pleurotomaria plena Hall................
Pleurotomaria procteri Nettelroth.........
Pleurotomaria regulata (?) Hall..........
Pleurotomaria rotalia Hall................
Pleurotomaria sciotoensis n. sp......... cee
Pleurotomaria sp. «...... e Ceeeneans
*Porcillia scioto Hall and Whitfield.......
Porcillia hertzeri Hall....................
Pseudophorus antiquus Meek .............
Straphdrollus corrugatus n. sp.............
Strophostylas varians Hall..... e ..
Trochonema meekanum Miller............
Turbo shumardi Verneuil............... ..

PTEROPODA
Coleolus crenatocinctus Hall........... .ee
Coleolus sp. ...... e e
*Conularia elegantula Meek...............
Styliola fissurella Hall....... e ceraen
Tentaculites scalariformis Hall............

CEPHALOPODA
Agoniatites discoideus (Hall).............
*Anarcestes cf. lateceptatus Beyrich .......
Cyrtoceras cretaceum Whitfield...........
Cyrtoceras metula (?) Hall...............
Cyrtoceratites ohioensis Meck.............
Discites ammonis (?) Hall........ N
*Discites inopinatus Hall............... ..
*Gomphoceras amphora Whitfield.........
*Gomphoceras crenatum Hall.............
Gomphoceras eximium Hall..............
*Gomphoceras gomphus Hall....... RPN
*Gomphoceras hyatti Whitfield............
*Gomphoceras impar Hall................ .
*Gomphoceras mitra Hall........... ceeeen
Gomphoceras plenum Beecher.............
*Gomphoceras sciotense Whitfield.........
Gomphoceras sp. «...... e eeiieaieaes
Gyroceras columbiense Whitfield..... eens
Gyroceras cyclops Hall.....co.ovuninens ..
*Gyroceras seminodosum Whitfield........
GYTOCETaS SP. cvveverveneanneanns feeieene
*Gyroceratites inelegans Meek......... -
Gyrocceratites ohioensis Meek.............
*QOrthoceras dagon Hall............. eeen
Orthoceras eriensis (?) Hall........... cen
*QOrthoceras molestum Hall...............

*Not collected by the writer.
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Orthoceras nuntium Hall..............c0t x .. ..
Orthoceras ohioensis Hall................ X X .
Orthoceras sirpus Hall.........oovevvvenn X
Orthoceras thoas Hall........oooeeneveenn X ..
*QOrthoceras winchelli Meek and Worthen.. x .
Orthoceras Sp. ««ceoveevesorennenns e .. X x
*Tornoceras mithrax (Hall).............. x
*Trematoceras ohioense Whitfield......... x ..
CRUSTACEA:
Barychilina sp. «-ecesvereirenseeaainens x
Bollia SP. «cvoreerernsrnronnsrasuscsanes x
Bythocypris indianensis (?) Ulrich..... .. X
Bythocypris cf. punctatus Ulrich. .o vevveees x
Chasmops anchiops Green........coveeeee x
Chasmops calypso Hall.....ooveveennnen x
Coronura diurus (Green)......cceeeeeeees x
*Coronura ohioensis Meek......oooveenen x
Dalmanites SpP. seeeessenenseescrensanaas X
Odontocephalus zgeria Hall........ovneen x
Odontocephalus bifidus Hall......ovveenes x
Phacops cristata Hall....oooeeeenanennns x
Phacops rana (Green).....o.coveeneeeens .. x x
Phacops SpP. +-ceceernrrrancasseananencs X x
Proetus crassimarginatus Hall......oooene x
Proetus planimarginatus Meek. .. oveennes x
Proctus rowii (Green).......coceereeens X X
Proetus welleri n, sp «ooeeveirreee X
Proetus Sp. eeeeevesonmneneasssannssaecees x x
VERTEBRATA
PISCES
*Acanthaspis armata Newberry........... N X
*Acantholepis fragilis Newberry....c..... X X
* Asterosteus stenocephalus Newberry...... X
*Cladodus prototypus Eastman........... x
*Coccosteus occidentalis Newberry........ x
*Coccosteus spatulatus Newberry....oenvne x
£Coelolepis SP. seeecerernaneeraeianaenes X
*Cyrtacanthus dentatus Newberry......... X
*Dinichthys precursor Newberry.......... x
*\achxracanthus major Newberry........ x X
*\achaeracanthus peracutus Newberry..... X X
*Macharacanthus sulcatus Newberry...... x X
Macropetalichthys rapheidolabis  Norwood
ANd OWEIN cvvverennnrnrenrssnonnns x X
Onychodus sigmoides Newberry.......... x x

*Not collected by the writer.
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*Paleomylus crassus (Newberry)......... x x ..
*Palzomylus frangens (Newberry)........ x x
*Protitanichthys fossatus Eastman......... .. x
*Psammodus antiquus Newberry.......... x ..
*Rhynchodus secans Newberry............ x x
*Thelodus sp. +vvevvernreieranreanencns. x .

DISCUSSION OF THE COLUMBUS FAUNA.

Anlinspection ofithis table shows at a glance the extraordinary
importanceJoffthe Coral element in the Columbus limestone, and yet
many ofithe specimens collected were so indefinite that no attempt was
made to identify them.

Attention has so frequently been called to the fossil Coral reef at
the Falls of the Ohio that it has become a classic locality in geology. A
similar reef extends along the Scioto River for a distance of nearly twenty
miles, although unfortunately it is not so strikingly exposed as the one
beyond the Cincinnati anticline. In this bed the Corals occur in the
utmost profusion, often imbedded in a matrix composed of fragments
resulting from their own destruction, some still maintaining their original
position and remaining in an excellent state of preservation. Coral
reefs also occur in the Onondaga limestone of New York,! in the Devonian
of Belgium, and some of the same reef building species are identified
cven in Australia,® but nowhere are they known to be better developed
than on the east and west sides of the Cincinnati arch. In Ontario the
best development of the Devonian Corals is perhaps in the vicinity of
Villa Nova,®* where extensive deposits occur made up largely of the skele-
tons of these animals. Along the Kwataboahegan River, southwest of
James Bay, great numbers of Corals occur* and here again the same
species are found as in the central Ohio region. In southern Illinois,
howecver, where the Onondaga phase is so well developed,® the Coral
element is reduced to a few species of rather rare occurrence, in a fauna
rich in species® of this age. The Devonian of South America is almost
destitute of Corals,” while the middle Devonian of western Europe and

*Not collected by the writer.

'For a discussion of Paleozoic Coral Reefs, see Grabau, A. W., Bull. Geol.
Soc. Am., Vol. X1V, 1903, pp. 337-352. )

*Jack, Robert L. and Robert Etheridge, Jr., Geol. and Pal. of Queensland
and New Guinea, 1892, p. 48.

3Parks, W. A., 12th Rept. Ont. Bur. of Mines, 1903, pp. 142, 143.

‘Parks, W. A., 13th Rept. Ont. Bur. of Mines, 1904, p. 181.

SSavage, T. E., IlUl. State Geol. Surv., Bull. No. 8, 1907, pp. 106, 113, 114.

*Weller, Stuart, Jour. Geol., Vol. V, 1897, pp. 626-632.

"Katzer, Friedrich, Grundziige der unteren Amazonasgebietes, 1903, p. 192,
pl. 9, (Leipzig).

Also Knod, Reinhold, Neues Jahrbuch, Vol. XXV, (Beilage Band), 1908,
p- 574

——




GEOLOGICAL SURVEY OF OHIO. 171

of Siberia has a rich Coral fauna!. This certainly has a significant bear-
ing on the direction of migration of this element of the fauna, and espe-
cially since the lower Devonian faunas of Gaspé are also poor in its
possible forebearers?.

Extensive Coral reefs occur in the Silurian rocks of Wisconsin® and
Towa*, and it i8 a fact worthy of note that among the 16 genera listed in
the above tabulation, 11 genera were also represented in the Silurian,
while even the Stromatoporoids which are so abundant in the Devonian
Coral beds near Columbus, are represented in these older deposits. If
the Silurian Corals retreated northward upon the withdrawal of the
sea, and there continued to thrive in some as yet unknown province,®
just such a relationship would be expected between the old fauna and
the new which would return with a readvance of the sea. This northern
origin of the Corals is still further supported by the fact that at Cayuga,
Ontario, 52 species occurring in the Oriskany sandstone are common
to the Onondaga limestone, while in New York state and Maryland only
7 bear this relation.* Of this number of common species 19 are Corals.
Weller has suggested that the commingling of Onondaga and Oriskany
forms at this most northern point of the Eastern Continental area, where
the latter fauna is known, may indicate the locality where‘‘ the Cornif-
erous (Onondaga) fauna first came in contact with the Oriskany.””

The vicinity of Columbus has long been known as a representative
region for the Onondaga fauna, and in no other phase is this so well illus-
trated as among the species of Brachiopods which may be found here;
in fact almost any species which occurs in any other part of the Eastern
Continental area, together with some forms at one time thought to be
exclusively Hamilton, may be expected in the Columbus limestone.
The great majority of the species indicate the close relationship to the
Ontario and New York expressions of the fauna that their direct com-
munication leads one to expect. Certain species, however, such as
Cyrtina hamiltonensis, Stropheodonta perplana, Spirifer duodenarius,
Spirifer macrothyris, etc., together with other forms closely allied to
Columbus species, occur in the Upper Oriskany of southern Illinois,*
while Stropheodonta perplana, Chonetes mucronatus, Chonostrophia
reversa, etc., are found also in the Oriskany of Tennessee,” and in South
America a kmdred fauna, with some of these very spcmes, lived in the
lowest Devonian (Oriskany?).!°

Lebedew, N., Mem. du Comité Géologique, Vol. XVII, No. 2, 1902, pp.
1-130, 137- 180.

‘Clarke J. M., N. Y. State Mus. Mem. 9, 1908, pp. 243-252.

’Chamberlm T, C., Geol. Surv. Wis., Vol. II, 1877, pp. 349-371.

‘Calvin, Sa.muel Geol. Surv. la., Vol. vV, 1896 pp. 79-81.

sWeller, Stuart, Jour. Geol., Vol. X, 1902, p- 429,

*Hall, _]ames Sth Ann. Rept N. Y. State Geol., 1888 (1889), pp. 51-54.

0p. cit. 430.

'Savage,ll)‘ E., Op.cit, p. 113. :

%Schuchert, Charles, Am. Jour. Sci., 4th Ser., Vol. VII, 1899, pp. 430-432.

WKatzer, Friedrich, Op cit., pp. 192-196, 202 210, 211, pls. 10 11.
Also Knod Remho]d Op. cit. » Pp. 573- 574.
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Among the species above referred to it is worthy of note that Spirifer
duodenarius has been found only in the upper ten feet of the Columbus
limestone. Spirifer macrothyris is found in the middle and lower parts
of the formation, and at Harrisburg, south of Columbus, it is one of the
most plentiful fossils in a rock that is nothing but a mass of Brachiopod
remains. At Sandusky the species was not found at all nor is it reported
from the James Bay region, although it occurs at Cayuga, Ontario.
Chonostrophia reversa has been questionably identified in the very top
layers of the Columbus, although it is a common fossil in the overlying
Delaware limestone. On the other hand, Spirifer gregarius, which is
such an abundant fossil in the Columbus limestone, has not been identi-
fied in the middle Devonian fauna of southern Illinois. The species
occurs in Ontario, and on the islands of Lake Erie and at Marblehead
it is the dominant form in the very base of the formation, while in the
central part of the state it does not become abundant until a little above
the middle of the formation. Meristella nasuta is another species which
occurs in Ontario, even in the James Bay region, and in central Ohio is
the most important fossil of a distinct zone just below the middle of the

formation. This fossil, like Spirifer gregarius, is found as far south as’

the Falls of the Ohio but is not known in southern Illinois. Other species,
such as Camarospira eucharis, Cyrtina crassa, Metaplasia disparalis,etc.,
show the same relation, but they are among the rare species of the Colum-
bus fauna.

It seems rather doubtful whether the Eastern Border area had a
direct connection with the Eastern Continental area during Onondaga
time. At Jeast there is no indication of migration in that direction,
since the fauna of this age is not represented as such in the Gaspé region.!
There is, however, an association of Brachiopods in the Grande Gréve
limestone (Oriskany) which is also a part of the Columbus fauna. These
are Centronclla glansfagea, Reticularia fimbriata, Delthyris raricosta,
Stropheodonta parva, Stropheodonta patersoni, and Strophonella ampla.
The occurrence of most of these species in the Upper Oriskany of south-
ern Illinois is certainly suggestive of the route which they followed in
reaching the Ohio region, although some of them are among those which
pass from the Oriskany (transition beds) to the Onondaga at Cayuga,
Ontario. The few Onondaga Corals collected at Lake Memphremagog’
and near the city of Quebec seem to suggest that these patches of
Middle Devonian are outliers from the great deposits to the southwest
and not indicators of a former connection between this area and the
Eastern Border area.

Most of the Brachiopods of the Columbus limestone have a wide
distribution throughout the area of which it forms a part. The new

'Clarke, J. M., Op. cit., H 251.

€

2Ami, Henry M., Ann. t. Geol. Surv. Can., Vol. VII, N. S., 1894, p.
157 J P
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conditions developed in an advancing sea are eminently favorable for
the rapid evolution of life; hence it is probable that many species have
not migrated far from their initial locality, while in other cases the
antecedent faunas may be obscured by immigration from other locali-
ties. Possibly the great majority of the species of this vigorous fauna,
from whatever source, spread over the newly acquired territory con-
temporaneous with the advance of the sea, and only the few less inclined
to migrate remained as a vanguard and thus indicate the direction from
which others have come.

The Pelecypod element is hardly so useful a means of comparison.
It is well represented, both to the north and to the south, and perhaps
better in either direction than in Ohio. Unfortunately, those of the
farther north have not been fully determined as yet. A rather close
relationship to the Eastern Border area is indicated by the fact that,
of the 19 genera definitely identified from the Columbus limestone, about
a dozen genera are common to the Grande Gréve (Oriskany) limestone,
among which Schizodus appressus and Conocardium cuneus are species
represented in both regions. At least 8 of the Ohio genera are repre-
sented in the early Devonian of Brazil,' and several of the species are
closely allied. Essentially the same relation obtains in Bolivia®.

It is to be regretted that our knowledge of the faunas of the few
but important outcrops of Middle Devonian in Mississippi, Alabama,
and Georgia is too meager to be of assistance in indicating the direction
of migration of these faunas, and the deposits of southern Illinois have
not as yet shown a very important Pelecypod element. While there
are a number of species represented, Pelecypods are not among the fossils
usually abundant in the Columbus limestone. One species, however,
may have a definite bearing of a character different from that indicated
above; this is Paracyclas elliptica, which is one of the more common
Columbus Pelecypods. In north central Europe the genus is repre-
sented in the upper part of the Lower Devonian.®* It is to be noted
that while this species occurs in southern Illinois, not even the genus
is represented in the Gaspé region or in South America. Plethomytilus
ponderosa and Mpytilarca percarinata are also probably found to the
north, but so far not in Indiana, Illinois ‘or Kentucky, and again not
even the genera in South America, although Mytilarca is represented
in the Gaspé region.

The Gastropod fauna is exceptionally rich and specimens of the
larger forms are abundant, especially in the middle and upper part of
the formation. A large number of species, however, were found only
in the limited cherty layers (the Gastropod zone) below the middle of

1Schuchert, Charles, Jour. Geol., Vol. X1V, 1906, pp. 744, 745.
*Knod, Reinhold, Op. cit., pp. 572, 573. .
: 3Kayser, Emanuel, Lehrbuch der Geologie, dritte auflage, teil 2, 1908, p.
184, pl. 14.
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the formation. Of the 20 genera in the above list, four are also known in
the Lower Devonian of South America and at least one of these, Stro-
phostylas varians, is identical. Euomphalus decewi, Loxonema robusta,
Murchisonia desiderata, ete., are common to Ohio and to the James Bay
region, but are not known in southern Illinois.

The Cephalopods are an important element in this fauna and are
distributed throughout the formation. They are also among the abun-
dant forms of the James Bay region!, and at least Orthoceras is common
to this and the Ohio region. The southern Illinois fauna contains but
a few genera of Cephalopods, and except Gomphoceras, these are all rare.
Three genera occur in the Gaspé region, but the Lower Amazon has not
yielded a single Cephalopod, and Bolivia only one species of the genus
Orthoceras.?

The occurrence of the first Goniatites known in America is an event
of much importance. Three genera—Tornoceras, Agoniatites and
Anarcestes—are represented with one species each. The Goniatites
have their best early development in central Europe,® where they are
represented by about a half dozen genera in the Middle and Lower
Devonian, with a few even in the Silurian.

The Trilobites are remarkably similar throughout. Dalmanites
and Phacops are among the common genera in the Devonian of the
Lower Amazon, of Gaspé, and of Ohio. Phacops cristata, a common
fossil of the Columbus limestone and the same horizon northward,
occurs also in the Oriskany of Tennessce and southern Illinois. Odon-
tocephalus is perhaps indigenous to the region and an evolution product
of the Oriskany, since its nearest relative seems to be in that fauna.
The almost universal distribution of the Trilobites has been observed
at other horizons, especially in the Cambrian, and by way of explanation
it has been suggested that their larvee composed a part of the Plankton
which ocean currents quickly carried to all parts of the sea.* Trilobites
are thus well suited to correlation purposes, but give little assistance
in an attempt to discover the source of a fauna.

Fish remains have been found in the middle of the formation and
continue to be important throughout the remainder of the Ohio Devonian.
The same genera and many of the same species occur in the Delaware
as in the Columbus limestone. On account of the association of the
early fishes with Eurypterids and other evidences of fresh water or
littoral conditions, it has been suggested® that the Ordovician and
Silurian fishes lived in the rivers and fresh water lakes. The first ap-

'Parks, W. A, Op. cit., pp. 188-190.

2*Knod, Remhold Op. cat pp. 502, 503.

'Kayser Emanuel, Op. ut pp. 187, 189, pls. 17, 19; also Barrande,
Joachim, Systéme Silurien du centre de la Bohcme g/ol 11, 1865 pp. 28-42, pls.
1-12, etc.

‘Kayser Emanuel, Op. cit., p. 78.
*Chamberlin, T. C., Jour. Geal Vol. VII], 1900, pp. 400-412.
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pearance of marine fishes in North America seems to have been in the
Gaspé region during Lower Devonian time.! It is to be noted, however,
that only one genus, and of that the species also, Machaeracanthus
sulcatus, is common to the Middle Devonian of the Eastern Continental
region. At least one of the common Ohio species, Macropetalichthys
rapheidolabis, is found in the Devonian southward of James Bay* and
two genera occur in the Devonian of Spitzbergen.?

Eastman’s list of the fishes from the Eastern Continental area in-
cludes all of the genera known to occur in the Eifel and Bohemia regions
of Europe and five in addition, which seems to indicate that this region
is nearer to the original source of this important element of the fauna
than either of the latter regions. Fish remains are among the rare
fossils' of southern Illinois. In Bolivia such fossils are said to occur*
although up to the present none have been specifically identified from
the South American region.

FAUNAL ELEMENTS OF THE COLUMBUS.

As a whole, then, this fauna may be considered as composed of
two elements—a southern® somewhat related to the faunas of the older
sediments of the Gaspé region and of the Lower Amazon, Bolivia, and
Argentine, which at least in part had reached Tennessee and southern
Illinois by the latter part of the Oriskany, together with other species
which may have originated in some nearer territory; and a northern®
much more distinctive element consisting especially of the Corals, the
Cephalopods and the fishes, which bear such relations to the faunas of
northern and central Europe as to make it seem certain that these found
entrance by way of the north, possibly along the present shallows’
connecting Europe and America through Iceland and Greenland. The
Hudson Bay is a shallow epi-continental sea in a region of low relief and
great stability—a neutral region. It may therefore have persisted
throughout a long period of time and perhaps is even the remnant of
the old northern Paleozoic sea through which these faunas found en-
trance to the Eastern Continental sea. This is suggested not only by
the deposit of Devonian in the James Bay region but by the remnants
on Southampton Island and others less perfectly known to the north.®
As Clarke’s studies have shown, the Onondaga fauna is undifferentiated

tEastman, C. R., N. Y. State Mus. Mem. 10, 1907, p. 13; Geol. Surv. Ia.,
Vol. XVIII, 1908 . 275, 276.

810, ’g(l;xteaves Geol. Swurv. Can., Rept. of Prog., 1875-76, (1877), pp

’Eas'tman C. R., Op. cit., p. 193.

‘Knod, Remhold Op. C‘ll . 574.

‘Ulnch E. O, and Charles Schuchert N. Y. State Mus. Bull. 52, 1902,
P 65‘2Weller Stuart, Jour. Geol., Vol. X, 1902, p. 429.

1Chamberlin, T. C., Jour. Geol Vol. VI., 1898 p. 603.
*Schuchert, Charles, Am. Geol., Vol. XX XII, 1903, p. 155.
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in the Eastern Border region. But more than that, it lacks the two
most distinctive elements of the fauna, the Corals and Cephalopods, and
s0 many others that if a Connecticut channel' was functional during
-Onondaga time, certainly this portion of the fauna could not have found
centrance to the Iastern Continental sea by way of Gaspé. Perhaps
rather the species which came from the Eastern Border region migrated
south and came in by the same route as did those coming from South
America. ‘

The fauna shows pretty clearly that there could have been no
immediate connection with the Devonian sea of Iowa and the northwest.
In fact it is even probable that no such sea existed while the Onondaga
was being deposited in the Eastern Continental region.

The similarity of some species, and the possible identity of others,
of the Western Continental area? to thosz occurring in the Eastern Con-
tinental area makes it seem that a possibility of migration between the
two regions may have existed.® Schuchert has suggested a southern
connection through Central America,* and this would seem to be substan-
tiated by the work of the Mexican Geological Survey® as also by the map
of North America published by the Geological Congress.®* But these
identifications of Devonian are not beyond question, as the deposits in
general are highly metamorphosed; it is reasonably certain, however,
that the Mississippian sea crossed at about this point.’

DISCUSSION OF THE DELAWARE AND OLENTANGY FAUNA.

The fauna of the Delaware limestone and the Olentangy shale is
exceedingly poor as compared with that of the Columbus limestone.
This is true not merely of the number of species but of the individual
specimens as well. The Delaware limestone begins with a zone, often
a true shale, carrying among others the most distinctive fossil, Leio-
rhynchus limitarc, of the Marcellus shale of New York. This is more
characteristic of the Columbus region, although it has bzer observed in
the northern part of the state as well. Of the Delaware limestone
proper the fauna is mostly a remnant of the Columbus limestone
species which have withstood the Marcellus conditions. In addition to
these species, which are those usually common to the Onondaga and

'Schuchert, Charles, Op. cit., pp. 155, 156, pls. 20 and 21.

Also Geol. Surv. Ia., Vol. ‘(V{II 1908, pl. 14.
. *Walcott, CharlesD Monog. U. S. Geol. Surv., Vol. VIII 1884, pp. 99-211,
ls. 13-17.
! 3In this connection see also Kindle, E. M., U. S. Gceol. Surv. Bull. No. 391,
909 pP- l&(), pls. I-X.

‘seol. Surv. Towa, Vol, XVIII, 1908, pls. 14-16.

SAguilera, José G Boletin dcl Tnstute Geolégico de Mexico, Nos. 4, 5 and 6,
p. 198, Map op 270.

G annett, i)I and B. Willis, Carte Géologique de U Amérigue du Nord.
Congres (uologv/uc International Xe Session, 1906.
Sapper, K., Peterman’s (uogmphzschc Mitteilungen, Vol. LII, 1906,
237,

P
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Hamilton in the Eastern Continental region, there are also cer-
tain other forms, such as Ambocelia umbonata, Chonetes coronatus,
Chonetes scitulus, Delthyris consobrina, Leiorhynchus laura, Spirifer
audaculus, Grammysia bisulcata, Nyassa arguta, Sphenotus cuneatus, ete.,
which are rather distinctively Hamilton. The Olentangy shale, which
forms the upper member of the Middle Devonian in Ohio, is usually
barren of fossils except for the local Crinoidal layer at Delaware. In
the Sandusky region, however, these shales, especially the marly lime-
stone near the top and the crystalline limestone at the very top, carry
a considerable fauna. The abundant forms of this upper zone are:
Spirifer pennatus, Chonetes deflectus, Letorhynchus kelloggi, Stropheo-
donta demissa, Stropheodonta perplana, Schizophoria striatula, Grammysia
bisulcata, Modiomorpha subalata, Phacops rana, ete., decidedly the Hamil-
ton fauna of New York and Ontario.

The Hamilton is in the main a derivative from the Onondaga fauna,
but it also possesses certain foreign elements which are equally character-
sitic. Among these latter forms are Chonetes coronatus, Tropidoleptus
carinatus, and Ambocelia umbonata, which are known in the early Devo-
nian of Bolivia, Brazil, and Argentine,' while a single specimen of T7ro-
pidoleptus carinatus is known from the Oriskany of Maryland.* Other
species such as Schizophoria striatula and Athyris spiriferoides (con-
centrica) are represented in the Middle Devonian of Europe and may
have migrated west from that locality. Schuchert has suggestd that
the European element may have entered by way of the Connecticut
trough,® but his more recent paleogeographic map* would seem to indi-
cate that he has abandoned the idea of a Connecticut trough for the
Hamilton.

Rocks of Hamilton age probably occur in the vicinity of James Bay.
A few species, among which is Spirifer pennatus, have been collected
in a red clay® of that region and furnish about the only evidence at
present known which seems to indicate the development of these beds
in that locality. In southern Illinois the Hamilton beds are well repre-
sented and contain a characteristic fauna.* The absence of some species,
however, especially among the Coelenterata and the Mollusca, is cer-
tainly in contrast to the Ohio fauna.

The relationships of the South American Devonian faunas are rather
with the Oriskany and as a source of certain of the Onondaga forms,
but a decided Hamilton relation is also indicated by the fauna of the

1Knod, Reinhold, Op. cit., pp. 545-551. Also Ulrich, Arnold, Neues
Jahrbuch, Vol. VIII, (Beilage Band), 1893, 8p. 73-75, 79, 80, pls. IV, V,
Also Bordenberger, W., Zest. d. Deut. geol. Ges., Vol. XLVII, 1896, pp. 748-754.

3Schuchert, Charles, Jour. Geol., Vol. XIV, 1906, p. 733.

3Am, Geol.,, Vol. XXXII, 1903, pp. 156, 162.

$Geol. Surv. Iowa, Vol. XVIII, 1908, pl. 15.

YWhiteaves, J. F., Am. Geol., Vol. XXIV, 1899, p. 231

Savage, T. E., Op. cit., pp. 105, 114, 115.

18—sS. G.
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upper beds. This is especially shown by the Brachiopods and the
Trilobites,! and less clearly in the Pelecypods.

The species common to the Eastern Continental and the Interior
Continental areas are such as have a wide range and distribution. The
real mingling of these faunas probably did not.take place until late
Hamilton (Tully) time, and then apparently along the route suggested
by Schuchert, that is, past the Milwaukee region?® and through the Mich-
igan basin,

THE NORTHWESTERN DISTRICT.

In northwestern Ohio a two fold division of the Middle Devonian
is observed, the lower consisting of the Columbus limestone and the
upper of the Traverse formation, which latter is regarded as the equiva-
lent of the Delaware limestone and the Olentangy shale to the east of
the Cincinnati anticline. The Columbus limestone is quite fossiliferous,
especially in the upper part; the lower being less fossiliferous, as is also
the case in central Ohio. The small number of species listed from this
formation in the following table indicates rather the few outcrops than
the paucity of its fauna.

FAUNA OF THE MIDDLE DEVONIAN OF THE
NORTHWESTERN DISTRICT.

INVERTEBRATA.
RHIZOPODA.
Columbus. Traverse.
Calcisphara robusta Williamson............. x ?
ANTHOZOA.
Acervularia davidsoni Edwards and Haime... x x
Aulopora’serpens Goldfuss...ceeeeeeenannnns x
Cladopora canadensis Rominger............. x
Cladopora frondosa Nicholson.............. x
Cladopora tela Davis...eeeeeeeeieiinneennns x ..
Cladopora SP. «evvveerereesnnnnnnnansseeons . x
Cyathophyllum rugosum Edwards and Haime x .e
Cyathophyllum sp. «+.ovvivviiieiiiiniinnnnn. x
Cystiphyllum vesiculosum Goldfuss.......... x
Diphyphyllum panicum (Winchell).......... x
Favosites alpinensis Winchell............... x
Favosites arbusculus Hall.................. x
Favosites emmonsi Rominger............... x ..
Favosites hamiltoniz Hall.................. x
Favosites hemisphericus (Troost)......cc... x x

1Katzer, F., Op. cit., p. 199, %l 15.
*Weller, Stuart, Jour. Geol., Vol. XVII, 1909, f)p. 263, 266, 268.
3Am. Geol., Vol. XXXII, 1903, pp. 149, 150, pl. 21.
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Columbus. Traverse.
Favosites nitellus Winchell................. . x
Favosites placentus Rominger............... .. x
*Favosites polymorphus Goldfuss........... x
Favosites radiciformis (?) Rominger........
Favosites sp. «ecevevveriinncrenreiiianans
Heliophyllum halli Edwards and Haime......
Romingeria umbellifera Billings.............
Streptelasma ungula Hall...................
Strombodes alpinensis Rominger.............
SYringopora Sp. «cecevereenenrvencirenanns
Trachypora elegantula Billings.............. ..
Zaphrentis cornicula Edwards and Haime.... x
Zaphrentis gigantea (?) Rafinesque......... x
Zaphrentis simplex Hall....................
Zaphrentis sp. «¢vvveiiiiiiiiiiiiiiiiiiiaens x X

KA KR KRR K

“

HYDROZOA

* Stromatopora granulata Nicholson.......... . X
Stromatopora nodulata Nicholson ........... .. x
Stromatopora ponderosa Nicholson.......... X
Syringostroma densa Nicholson............. x

CRINOIDEA.

Dolatocrinus canadensis (?) Whiteaves......
Dolatocrinus sp, «.... seesrenans cseseersonan
Genneaocrinus SP. «cecececraierrranierannns
Hexacrinus leai (?) (Lyon)....ccoovuvnnnn.
Megistocrinus spinulosus Lyon..............

EI

“®

BLASTOIDEA.
*Nucleocrinus verneuili (Troost)............. x

BRYOZOA.

Cystodictya gilberti (Meek).......o.ovunnn. x
Cystodictya incisurata (Hall)...............
Fenestella arkonensis Whiteaves.............
Fenestella emaciata (?) Hall...............
Fenestella sp. «vvvvviiiiiiiiiiiiiniieennnns
Fenestrapora biperforata (?) Hall...........
Fistulipora sp. «eveeveneeeniienenneninnenn.
Lichenalia sp. «vecvivereninennnn. e .
Monotrypa tenuis (Hall)........c.ovvuuunn.. x
MoOnotrypa Sp. ceeeeeecerircetannioiennnnas
Orthopora bipinulata (?) Hall..............
Reteporina rhombifera (Hall)..............
Reteporina striata (?) (Hall)...............
Stictoporina plumea (Hall and Simpson).....
Streblotrypa hamiltonensis Nicholson........
Trematoporella sp. «.evvvveiiiiennneenennn. ..

“<
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*Not collected by writer.
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BRACHIOPODA.

Amboccelia umbonata (Conrad).............
Amphigenia elongata (Vanuxem)........... x
Athyris spiriferoides (Eaton)...............
Athyris vittata Hall.covvveerviennnnnnnnnn.
Athyris vittata indianaensis n. var........... x
Atrypa reticularis (Linneus)............... x
Atrypa spinosa Hall.e.veveneennneninnnnnn. x
Camaroteechia billingsi Hall................. x
Camarotcechia horsfordi Hall...............
Camaroteechia sp. +vcvevvnnieiiinnnnenn.
Centronella ovata Hall.e.oovvvieiienennnnn.
Chonetes arcuatus Hall.«.ooveenveeennnnnn.. x
Chonetes coronatus (Conrad)..............
Chonetes ‘deflectus Hall..............oouuee.
Chonetes hemisphericus Hall................ x
Chonetes lepidus Hall...............cottn.
Chonetes mucronatus Hall.................. x
Chonetes scitulus Hall....c.ovvvvvinninnn...
Chonetes vicinus (Castelnau)............... ..
Chonetes Sp. «eveernrereiiiiineneennnnns x
Crania crenistriata Hall.............oouus,
Crania Sp. seeereeneriiinieintainneeiannan, ..
Cryptonella lens Hall...............ocveet x
Cryptonella planirostris Hall................
Cyrtina hamiltonensis Hall.................. x
Cyrtina umbonata alpinensis Hall............ ?
Cyrtina Sp. «eeeveeecerieiinienneeneennnns
Dalmanella lepida (?) Hall.................
Delthyris consobrina (d’Orbigny)........... .
Eunella linckleni Hall..............o0ntt. x
Gypidula sp. «vvvvreiiininreiiiiiiiiiia
Leiorhynchus kelloggi Hall.................
Leiorhynchus laura (Billings)...............
Lingula ligea Hall...ooovvvvinnnviinnnnn..
Nucleospira concinna Hall.................. x
Orthothetes pandora (Billings) -............ x
Orthothetes Sp. «eveveveeieiiieneeiininnnns
Pentamerella arata (Conrad)............... X
Pholidops patina Hall and Clarke............ x
Pholidostrophia iowaensis (Owen).......... x
Productella spinulicosta Hall............... x
Rhipidomella cyclas Hall......oovvvnenenn. x
Rhipidomella penelope (?) Hall.............
Rhipidomella vanuxemi Hall................ X
Schizophoria propinque Hall................ X -
Schizophoria striatula (Schlotheim)..........
Spirifer acuminatus (Conrad) «.............. x
Spirifer audaculus (Conrad)................
Spirifer audaculus macronotus Hall.......... ..
Spirifer gregarius Clapp.«.coeeerenrennnn.n. x
Spirifer grieri (?) Hall.........coviioiil, x

Spirifer lucasensis n. sp.cceeereeiiiiine-

IV
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. Columbus. Traverse.

Spirifer macrus Hall......ccoeiiiiiiiainnes ? x
Spirifer manni Hall.e.ooviiiiiiiiiinnnnnn. x

Spirifer pennatus (Atwater)................ x
Spirifer segmentum Hall................... X

Spirifer varicosus Hall......cvvviennnnnnn.. x ..
Spirifer venustus Hall .....ccovvvuinnnnnn.. . X
Spirifer sp. cveeiiiiiiei it i i x x
Stropheodonta concava Hall................ .. x
Stropheodonta demissa (Conrad)........... x X
Stropheodonta hemispherica Hall ........... x x
Stropheodonta inzquiradiata Hall ........... X ..
Stropheodonta perplana (Conrad)........... x X
Strophonella ampla Hall....covvueninen.n.. x ..
Tropidoleptus carinatus (Conrad)........... X

PELECYPODA.

Actinopteria boydi (Conrad)............... x x
Actinopteria descussata Hall................ x
Aviculopecten sp. «eeeviiiiiiiiiiiiiiiaeies X x
Conocardium cuneus (Conrad)............. x x
Glyptodesma erectum (Conrad)............. x
Glyptodesma occidentale Hall............... x .o
Leiopteria dekayi (?) Hall.................. x
Limopteria macroptera (Conrad)..-......... x
Limopteria pauperata Hall.................. x
Paracyclas elliptica Hall.................... x
Modimorpha concentrica (Conrad).......... x

*Panenka alternata Hall.................... X ..
Pterinea flabellum (Conrad)................ x x
Schizodus sp. «+vvviiiveiiiiiriiiiiieenan x

GASTROPODA.

Bellerophon cf. pelops Hall ................ x
Callonema cf. bellatulum (Hall)............ x
Callonema lichas (Hall)....coovenveinann... x .
Cyclonema liratum Hall.................... BN
*Euomphalus decewi Billings................ x

*Isonema humile Meek...cocvvivnveenennns X .
Loxonema hamiltonie Hall................. x
Loxonema robustum (?) Hall............... x ..
Loxonema Sp. +ceveeeeesnnsiieininnnnnnns . x
Murchisonia desiderata Hall....... frereeeas x ..
Murchisonia cf. maia Hall.................. x
Platyceras carinatum Hall.................. x .-
Platyceras dumosum Conrad................ x ..
Platyceras erectum (Hall).................. X
Platyceras sp. «veerrereerieiantiianeinnnaes X x
Platystoma lineatum Conrad................ X
Pleurotomaria arata Hall...........ooiaiins x ..
Pleurotomaria lucina Hall.................. x

*Not collected by writer.
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Columbus. Traverse.

Pleurotomaria sulcomarginata Conrad....... .. x
Pleurotomaria Sp. ceveeverriteieiiinniananas . x
Trochonema meekanum Miller.............. x
' PTEROPODA.
Coleolus crenatocinctus Hall................ x
Coleolus tenuicinctus (?) Hall.............. .. x
Tentaculites bellulus Hall..............ov0ss .. x
Tentaculites scalariformis Hall............. x
CEPHALOPODA.
Gomphoceras pingue (?) Hall............... . x
Goniatites SP. seeeereriirriiiitiiiiiiiinnns . x
GYTOCEIas SP. sveveereocsesrannsecnnnnsass S .o
Orthoceras arkonense Whiteaves............ x
Orthoceras constrictum (?) Vanuxem....... x
Orthoceras cf. eriense Hall.........cov0vee x
Orthoceras nuntium Hall................... x
*Orthoceras ohioense Hall.......ocvuvuean.. x ..
Orthoceras Sp. +eeveverneevereeneeronnnnnns x
CRUSTACEZ.,
Bythocypris indianensis (?) Ulrich.......... x
Bythocypris cf. punctatus Ulrich............. X
Phacops cristata Hall.........coovvvvn.ee. X -
Phacops rana (Green).........covvviininns x
Phacops SP. «ceveeeeeriiniiiiiseeernnnnns x
Proetus crassimarginatus Hall............... e
Proetus macrocephalus Hall................ x
Proetus planimarginatus Meek.............. x
*Proetus rowii (Green)..........c.oo0vinen x
VERTEBRATA.
PISCES.
Dipterus eastmani n. sp--.cceeeeeneseanann. x

DISCUSSION OF THE COLUMBUS FAUNA.

The fauna of the Columbus limestone in the above table is essen-
tially the same as in central Ohio. Only one and possibly two species
were obtained in this northwestern region which were not found to the
east of the anticline. In the Wabash area of Indiana, where the Onon-
daga phase ranges from zero to about six feet, 42 per cent. of the species
of Brachiopoda, Mollusca, and Crustaces given above have been iden-
tified,! while the scarcity of the Corals is a striking feature. Inthe quar-

*Not collected by writer.
tKindle, E. M., 25th Ann. Rept. of the Ind. Dept. Geol. and Nat. Res.,
1900, pp. 565-569.
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ries at Whitehouse, Ohio, and at Scott’s Ford on the Auglaize River, the
Columbus limestone grades into the overlying Traverse without a break.
The sudden appearance of Chonotes coronatus associated with Tropido-
leptus carinatus is the most marked feature of the transition. The di-
viding line between the two formations has, however, been drawn a little
lower to include a zone containing a great abundance of Cyrtina umbon-
ata alpinensis. There is thus not the slightest indication of the Mar-
cellus, either faunally or in the character of the sediments, since dis-
tinctive Hamilton forms appear in the pure crystalline gray limestone
identical with that of the Columbus.

DISCUSSION OF THE TRAVERSE FAUNA.

A study of the Traverse fauna shows a relatively greater importance
of the Corals than occurred in the Hamilton of the central strip. At
one horizon near the middle of the formation there is a decided Coral
bed; and again just above the zone containing Chonetes coronatus and
Tropidoleptus carinatus there is another thin Coral bed in which the
abundant species are Acervularia davidsoni and Favosites hemisphericus.
In this it is almost the exact counterpart of the fauna in the Grand Trav-
erse region of Michigan.! To make the similarity more striking, there
are a few Stromatoporoids occurring in the layers just below the Trop:-
doleptus zone. The central part of Ohio shows no such importance of
the Corals in the Hamilton, and the entire absence of some of the more
characteristic species, such as Acervularia davidsoni, Zaphrentis simplex,
Favosites nitellus, etc. Among the Brachiopods the differences are not
so apparent, and yet they are important, especially when considered in
connection with the horizons at which certain species occur. In the
Hamilton of central Ohio Chonetes coronatus is an exceedingly rare fossil,
while Tropidoleptus carinatus was not collected at all, although it has
been reported from the upper part of the Olentangy shale. As men-
tioned above, these two species are the most conspicuous fossils of an
important zone near the base of the formation. Both species have a
wide geographical distribution and a considerable vertical range, but
neither of them found entrance into the Ohio region until Hamilton time,
- so they are still diagnostic for this horizon. It should be noted that
neither of these species are found in the Interior Continental or in the
Western Continental area. Chonetes coronatus is rather doubtfully re-
ported from Milwaukee, and both are found in Illinois and Indiana.-
The Athyris vittata is not the variety found at the Falls of the Ohio and
in central Ohio, but is identical with the form occurring at Milwaukee.
Cyrtina umbonata alpinensis, which has not been found in the central part

'Winchell, Alexander, Rept. on the Lower Penn. of Mich., 1866, pp. 38-69,
and wendix, pﬁ. 83-97.
hitfield, R. P., Geol. Wis., Vol. 1V, 1882, pp. 327, 328.
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of the state, but is typical at Alpena, Michigan, is an abundant species.
Leiorhynchus kelloggi is a common fossil in the deposits of this region, as
also at Sandusky and at Milwaukee, but not even the genus is known in
the Interior Continental area. The Mollusca are essentially the same as
in the central strip, and are not very different from this portion of the
fauna occurring at Milwaukee. The fauna of the Grand Traverse region!
of Michigan is a similar association of species, while over 40 per cent. of
the northwestern Ohio Hamilton fauna occurs at Thedford, Ontario.?
Nearly 53 per cent. of the Traverse fossils in this table were also identi-
fied in the Hamilton of the central Ohio region, but many of them are
rare, and others, such as Spirifer pennatus, have been found only in the
upper part of the Olentangy shale. The Hamilton fauna of Indiana and
Illinois is almost the same. It differs from that of northwestern Ohio,
principally in the unimportance of its Corals and, among these, in the
absence of diagnostic forms; the scarcity of Crinoids; and in the absence
of Cyrtina umbonata alpinensis, Letorhynchus kelloggt, Athyris vittata, ete.,
which are among the abundant Brachiopods of the Ohio region. In
other words, the regions in question contain the essential constituents of
the Hamilton fauna, but show a marked tendency to provincialism.

In the Wabash area of Indiana, which lies in the path of the sup-
posed connection between the Michigan and the Indiana basins, the Ham-
ilton is represented by about 14 feet of impure brown limestone, some-
times in part a true sandstone. The entire fauna given? for this deposit
is nine species, of which only three, Spirifer pennatus, Atrypa reticularis,
and Cyrtina hamiltonensis, are common to the northwestern Ohio Ham-
ilton. All of these have a wide geographic distribution, while only the
one, Spirifer pennatus, is & diagnostic Hamilton form.

LAND BARRIERS.

Exclusive of the local domings of the Niagara in northern Indiana,
there is a broad anticline extending from Marion and Peru northward
into Illinois near Momence. The Devonian limestones are not known
to cross this fold, although the Black shales are supposed to do so at
Crown Point.* In northwestern Ohio the Devonian formations dip to-
wards the center of the Michigan basin at an angle of 1° to 5°. A similar
dip, at least for the Trenton, is indicated by well records in northern In-
diana,* while to the south of this fold or ridge the Devonian dips into the

175 ;(f;abau, Amadeus, Ann. Rept. for 1901, Geol. Surv. Msich., 1902, pp.
*Whiteaves, J. F., Cont. to Can. Pal., Vol. I, pt. 5, 1898, pp. 412-418.
Also Grabau, Amadeus, Bull. Geol. Soc. Am., Vol. 11, 1902, 180-185.
3Kindle, E. M., Og. cit., pﬁ. 563, 564.
‘Gorby, S. S, 15th Ann. Rept. Geol. Surv. Ind., 1886, pp. 228-241. Also
Kindle, E. M., Am. Jour. Sci., 4th Ser., Vol. XV., 1903, p. f63.
*Leverett, Frank, 17th Ann. Rept., U. S. Geol. Surv., pt. 2, 1896, r 800.
) ;Ehsinney, A.J., 11th Ann. Rept. U. S. Geol. Surv., pt. 1, 1891, pp. 648-653,
pls. 64-66.
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Indiana basin.! The thin layers of impure sandy brown limestone rep-
resenting the Onondaga in the Wabash area of Indiana sometimes fail
entirely, and the Hamilton rests unconformably on the Niagara with a
bed of ferruginous clay between, as at Delphi, while at a nearby locality
the Devonian Black shale rests on the Niagara with a similar bed of clay
between.? At the northernmost outcrop of Devonian in Indiana, Monte-
cello, the Hamilton (?) consists of a “dark gray to almost black arena-
ceous limestone.’’s

Hence it is certain that there were islands, and probably a land area,
connecting the Cincinnati uplift with the land in Illinois during the Mid-
dle Devonian time. It is to be noted also that on this same side of the
Cincinnati anticline the Hamilton fauna disappears only about 16 miles
south of Louisville, Kentucky,* while on the east side the blue shales
representing the Olentangy are recognized at Waco and thence occa-
sionally northward into Ohio, but fail entirely at Berea® and westward,
so that the Black shale rests directly on the Onondaga. There is thus
no representative of the Hamilton crossing the axis in Kentucky, al-
though the Onondaga does cross® and then fails by overlaps of the Olen-
tangy and Ohio shales on the east side from Fleming county,” Kentucky,
to Pickaway county, Ohio. The Indiana basin may therefore have been
entirely separated from direct communication with the Michigan basin
during Onondaga, and from both the Michigan and the Ohio basins dur-
ing Hamilton time. (See Plates XIV and XV).

CONCLUSION.

Along the east side of this land barrier of Onondaga time, the north-
ern element of the fauna spread southward through Ohio and Kentucky
westward into Indiana. This migration was principally that of the
Corals, Cephalopods, and fishes together with a less distinctive assocla-
tion of Brachiopods, Pelecypods and Gastropods. Over this same route
the southern element, consisting of a different association of Brachi-
opods, Pelecypods and Trilobites, spread northward. These, at least in
part, may have been of South American® origin, while others had lived
in the region of southern Illinois during Oriskany time.

By the beginning of the Hamilton, the Cincinnati land mass became

1Kindle, E. M., 25th Ann. Rept. Ind. Dept. Geol. and Nat. Res., 1900, pp.
562-564.

3Kindle, E. M., Am. Jour. Sci., 4th Ser., Vol. XV, 1903, p. 467.

#Kindle, E. M., Op. c1t., p. 563.

$Foerste, A. F., Geol. Surv. Ky., Bull. No. 7, 1906, p. 15.

'Foerste, A. F., Op. cit., pp. 104, 105.

SFoerste, A. F., Op. cit., p. 16. .

"Linney, W. M., Geol. Surv. Ky., Rept. on the Geol. of Fleming Co., 1886,

. 74-76.

PP $For a complete list of the South American Devonian faunas and their
relationships, see Thomas, Ivor, Zeistschr. d. deutsch. Geol. Ges., Vol. LVII,

1905, pp. 233-290.



186 BULLETIN No. 10

connected to the south with the land of the Appalachian region; and the
connection, in northwestern Indiana, with the land lying to the west, if
such connection existed during Onondaga time, was probably broken
temporarily, and through this gap immigrants from South America found
their way into the Michigan basin. This direct connection was probably
of short duration, as some of the characteristic Michigan basin species
apparently did not migrate south through it.

Finally at the close of the Hamilton the Interior Continental sea
probably succeeded in establishing communication with the Michigan
basin by way of Milwaukee, and a mingling of the eastern and western
faunas took place, but the conditions which gave rise to the Black shale
had set in, and Ohio furnishes no certain evidence of this event.
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CHAPTER IV.
INTRODUCTION.

Specimens, which were not capable of specific identification, have
been given generic names, where possible, and referred to their proper
horizons. This, however, must be given a generous interpretation. If,
for instance, Spirifer sp. is mentioned as occurring in horizons 1, 2, 3,
ete., it does not necessarily mean that the same species occurs in these
three horizons, but that an undetermined Spirifer has been found in each
of the beds thus designated.

The following notes include such observations as have been made
during a study of the fossils collected from the Middle Devonian. A
certain few specimens have remained unidentified with any published
forms. These have been figured and described as new species. Frag-
ments of others have been found which seem also to be new, and hence
it is rather certain that the fauna of these formations is still but imper-
fectly known.

RHIZOPODA.

There is but one Rhizopoda, a Foramenifera, known to occur in these
foymations, and that is Calcisphera robusta' of the Columbus limestone.
This little fossil has been found from Columbus northward to the lake
and less commonly in northwestern Ohio. At Marblehead and on
Kelley’s Island it occurs in great numbers, often making up a large
part of the rock. :

SPONGIA.

So far as known, only one species of Spongia, Receptaculites de-
vonicus has ever been collected from these formations, and it is rare.

ANTHOZOA.

Corals are abundant in the Columbus limestone and not rare in the
Hamilton formations of Ohio. Some of these are probably new, but no
good specimens have been collected which are evidently of undescribed
species.

!Calcisphaera robusta Williamson., Phil., Trans. Roy. Soc. London, Vol.
CLXXI, 1880, p. 523, pl. 20, fig. 81.

This little fossil has been referred to by several writers, chief among
whom were Dana and Seward, as the seed of a Chara. Williamson, however,
was inclined to consider it as a Foramenifera and this is the opinion held by
the writer, although the evidente is probably not sufficient to demonstrate
either view. The type specimen was taken from Kelley’s Island, Ohio.
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HYDROZOA.

Dictyonema is a rare fossil, but Stromatopora is abundant in the Co-
lumbus limestone, and occasionally is found in the Delaware and Trav-
erse formations.

CRINOIDEA,

Crinoid stems and segments are abundant throughout the fossilifer-
ous portions of these formations. This is especially the case with the
Columbus limestone, which is sometimes nothing more than a mass of
such remains. The calices, however, are rare and good specimens ex-
ceptional.

BLASTOIDEA.

Of the three Blastoids, Nucleocrinus verneuili (Troost) is a common
fossil in the upper part of the Columbus limestone, while the others are
rare. Doubtless some of the stems and segments usually called Crinoid
segments are really Blastoid fragments.

BRYOZOA.

Bryozoans are more or less abundant in the Middle Devonian form-
ations of Ohio. Many of them, however, are not well preserved, and
hence are beyond identification to the eye not especially trained for the
detection of their specific differences. For this reason the lists of species,
in the preceding chapters, are relatively too poor in this class of fossils.

BRACHIOPODA.
Athyris vittata indianaensis n. var.

Athyris vittata Hall. Pal. N. Y. Vol. IV, 1867, pl. XLVI, figs. 1-4,

This variety is quite common in the Columbus limestone. It diff-
ers too much, however, from the form, which is the type of the species,
found at Towa City, Iowa (13th Rept. N. Y. State Cab. Na. Hist., 1860,
p. 89), to be included under the same specific name. It hasa much more
pronounced fold and sinus, and is less lamellose than specimens from
the original locality. Neither does it seem justifiable to identify this
species with A. fultonensis (Trans. St. Louis Acad. Sci. Vol. I, 1860,
p- 650.) This last named species, as found at Iowa City, the type locality,
is distinct. It is a much narrower elongate form with the fold and sinus
but poorly defined. The above variety name is used to distinguish the
Columbus form from that occurring in the Traverse.

Horizon and locality.—Common throughout the Columbus limestone
at Columbus, Marion, Sandusky, etc.

Spirifer lucasensis n. sp.
Plate XVI, figs. 1-5.
Shell more or less gibbous, becoming subglobose in the older speci-
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mens. Hinge line equal to or greater than the greatest width of the
shell. Cardinal extremities usually not produced. Surface plicated.

The pedicle valve becomes much the more gibbous in the mature
shell, although in the young individuals the difference is slight. The
curve of the median line of the valve decreases rapidly from beak to front.
Beak incurved and approaching that of the brachial valve in older speci-
mens. Area of moderate size and decreasing to the extremities of the
hinge line. Mesial sinus well defined, moderately deep, fAattened, and
with a single angular plication in the center. The front of the sinus is
usually much produced.

The branchial valve is convex, with a small incurved beak. Area
small and distinguishable only in the central part of the hinge line.
Mesial fold well defined and deeply marked by a central depression, or
furrow, extending almost or quite to the beak.

Surface marked, on each side of the fold and sinus, by six to ten
simple strong angular plications of which the one on either side of the
sinus is more pronounced. In well preserved specimens the surface is
further marked by lamellose zigzag, imbricating lines of growth.

An average specimen measures .5 inch in thickness, .8 inch in length
and .8 inch in width. g

This species resembles somewhat Sp. gregarius, and possibly Hall’s
figures 9 and 10, plate XX VIIIin Volume IV, Paleontology of New York,
of species from the cherts of southern Indiana may be of the same species.
It also has a slight resemblance to Hall’s Sp. bimesialis, and again it re-
sembles Delthyris consobrina, but in each case its differences are suffi-
ciently great to separate it easily from them.

Horizon and locality.—This species is quite abundant in the lower
part of the Traverse formation, in the quarry of the Whitehouse Stone
Company at Whitehouse, Lucas county, Ohio.

Spirifer pennatus (Atwater.)
Terebratula pennata Atwater. Am. Jour. Sci. Vol. II, 1820, p. 244,
pl. I, figs. 2, 3.

The variety of Spirifer pennatus, so common in the shales along
Eighteen Mile Creek, New York, is quite abundant in the soft shales
of the Olentangy formation south of Sandusky. Quite a different form
occurs in the shaly part of the Traverse formation at Junction, Ohio.
Some of these specimens resemble Spirifer pennatus thedfordensis (Gra-
bau, Bull. Geol. Soc. Am. Vol. XIII, 1902, pp. 171-176), and probably
should be referred to that variety. A few were found, however, which
have much coarser imbricating lines of growth, and all have an area which
must be described as high, considering the species of which it is’a variety.
Probably this should be considered as a new variety, and if so the name
Spirifer pennatus auglaizensis would certainly be appropriate:
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Horizon and locality.—In the soft shales of the Traverse fermation,
Hager quarry, Junction, Ohio.
Spirifer venustus Hall.
Hall: 13th Rept. N. Y. State Cab. Nat. Hist.,

1860, p. 82.
Spirifer divaricatus Hall: Pal. N. Y. Vol. 1V, 1867, pp. 213, 214,
pl. XXXII, figs. 4-8.
This species, which Hall himself repudiated, i3 doubtless distinct.
It differs from the real Spirifer divaricatus in its more rounded outline,
the much greater number of rounded bifurcating plications and the less
angular fold and sinus. It has reached a later stage in the developmental
history of the genus, and hence the name is here retained as the specific
designation of the Hamilton forms. Sp. divaricatus is to be found in
the Columbus (Onondaga) limestone throughout the state, but it has
never been found to grade into Sp. venustus.
Horizon and locality.—Traverse formation, Ten Mile Creek, Silica,
Ohio.
PELECYPODA.
Palzoneilo (?) sanduskiensis n. sp.
Pl. XVI, figs. 7, 8.

Shell large and sub-quadrate, length nearly twice the width; pos-
terior extermity obliquely truncated and somewhat pointed; anterior
end rounded. Hinge line slightly arched; basal margin nearly straight
towards the posterior end, forming an angle of nearly 45° with the car-
dinal line, and then sweeping around in a broad arch, over the last two-
thirds of its length, to the hinge line. )

Valves convex with the greatest gibbosity in front of the small
beaks, and which latter are somewhat in front of the middle of the hinge
line. The posterior portion of the shell decreases in convexity gradu-
ally until a little more than half way to the end, where there is a sudden
decrease in the same. The valves were probably thin, as shown by the
preservation of surface characters and of strong adductor muscular im-
pressions.

Surface marked by well defined concentric lines of growth.

Horizon and locality.—Lower part of the Delaware limestone, Wag-
ner quarry No. 1, Sandusky, Ohio. ‘

GASTROPODA.
Bellerophon hyalina Hall.
PL. XVII, figs. 3, 4.
Hall: Pal. N. Y. Vol. V, pt. II, 1879, p. 99, pl.

XXVI, fig. 4.
This species is quite common in the chert beds of the Columbus
limestone, and might have been described as a new species were it not
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for a provisional statement which Hall makes in his description. He
says that ‘‘although no dorsal band has been observed, it is possible that
such a feature may exist in better preserved specimens.” :

The specimens collected show a well defined slit band which is limited
on either side by a nearly plain concave surface and ornamented in the
central part by the same cancellated striz characteristic of the remainder
of the shell.  Of the revolving strim in the slit band there are usually
four or five.

The type of this species was collected in the cherty layers of the
Onondaga limestone near Jamesville, Onondaga county, N. Y., where
the ‘“‘association of species is, in many respects, extremely similar to
that of the cherty beds at Dublin, Ohio.”

Horizon and locality.—The chert zone of the Columbus limestone at
Dublin, Eversole Run, etc.

Macrochilina hebe Hall.
Hall: Pal. N. Y., Vol. V, pt. II, 1879, p. 32, pl.

X1I, figs. 4-7.

All of those specimens collected and which have been referred to
this species are small (as is frequently the case with a large part of the
fauna of the chert zone) and possibly the spire is a little more elevated
than in the type figures, but otherwise they agree very well with Hall’s
figures and descriptions.

Horizon and locality.—Chert zone of the Columbus limestone, Ever-
sole Run, Ohio.

Mutrchisonia eversolensis n. sp.

Pl. XVI, fig. 13.

Shell elongate turriteliform; spire angle 30°. The portion pre-
served lacks perhaps three or four whorls from the apex, is two-fifths
of an inch long at a place where the basal measurement is one-quarter
inch, and has three rather closely coiled laterally flattened volutions.

The surface is marked by a plain spiral band and by a few rather
indistinct concentric stri® which swing backward towards the band
and then forward to the columella. Suture line distinct and well up
towards the band.

Hortzon and locality.—The chert zone of the Columbus limestone,
Eversole Run.

Murchisonia intermedia n. sp.

PL. XVI, fig. 9.

Shell moderately elongate, sub-fusiform; angle of spire about 48°;
volutions rounded and, in the specimen figured, five in number.

Surface marked by strong concentric strie, bending back gently to
the slit band which they show no evidence of crossing. The band is
limited above and below by very pronounced sharp carina, and the
center of the band marked by a series of papille or knot-like elevations
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caused by the meeting of the growth lines or strie, which are more
numerous than on either side of the band.

This species may be compared with both M. leda and M. maia,
being somewhat intermediate between the two.

Horizon and locality.—Rare in the chert zonme of the Columbus
limestone, Eversole Run, Ohio.

Muzrchisonia quadricarinata n. sp.
Pl. XVII, figs. 10, 11.

Shell with a very high spire. Spire angle about 20°. Seven to
ten or more rather closely coiled volutions which increase in size gradual-
ly from apex to base. Aperture probably sub-quadrate in outline.

Surface marked with four carina which simulate a revolving slit
band, but probably only the inner two represent that feature. As a
further surface ornamentation there are numerous concentric strie
which start at the suture, sweep over a pseudo-carina and are lost near
the upper carina. The suture usually covers the lower carina.

Horizon and locality.—Chert zone of the Columbus limestone at
Dublin and Eversole Run, Ohio.

Platyceras blatchley: Kindle.

PlL. XVI, figs. 11, 12.

Kindle: 25th Ann. Rept. Dept. Geol. and Nat.
Res. of Ind. 1900, p. 733, pl. XVII, fig. 6.

The specimen here figured probably belongs to this species, but it
shows some important variations. The shell is more erect and its apex
closely enrolled for more than a complete volution. Along the com-
pressed angular dorsum there are probably fewer spines (only three pre-
served) and these curve off rapidly to the left of the shell instead of being
directed straight backward. ‘The right side is considerably expanded
while the left is nearly flat. And finally, the surface is marked by wavy
concentric lines of growth which suggest that the margin was probably
crenate.

Horigon and locality.—Upper part (Zone H) of the Columbus lime-
stone along Indian Run at Dublin, Ohio.

Platystoma subglobosa n. sp.
Pl. XVI, fig. 6.

Shell subglobose in shape; spire but slightly elevated; angle of spire
112°; six volutions, of which four are exceedingly small, are shown. The
body whorl is much expanded and makes up more than five-sixths of
the entire shell. Suture shallow. Aperture circular; the outer lip thin,
the inner reflexed over the umbilicus, forming a callosity.

Surface marked by rather indistinct strize parallel to the outer edge
of the lip; occasionally these strie are crowded together and more pro-
nounced.
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Horizon and locality.—The chert zone of the Columbus limestone
Eversole Run.

Pleurotomaria cancellata n. sp.
Pl. XVII, figs. 1, 2.

Shell somewhat depressed; spire angle 92° in the specimens figured;
from four to five depressed rounded volutions. Aperture subquadrate
and with no true columella; umbilicus covered by the callosity of the
inner lip.

Surface marked by strong concentric and revolving striz which
form a lattice-like pattern, best observed on the lower part of the body
" whorl. There is also a well defined slit band and two prominent carina
present on either side of the band with its minor limiting carina. From
the suture to the upper carina the concentric strim are strong and
swinging backward are crossed by only a few revolving strie, but these
sometimes have the appearance of secondary carina and may even be
reduced to one. After crossing the carina the concentric strie are
much less prominent, but three or four times as numerous. Crossing
the slit band with an arc-like course (concave foreward) and no median
carina, the concentric striee swing forward to a sharp carina similar to
that above the band, lose two-thirds or more of their number and con-
verge to the umbilicus. On this lower part of the body whorl, the con-
centric strie increase by implantation.

Compare this species with P. (Bembexia) sulcomarginata Hall.

Horizon and locality.—Rather common in the chert zone of the
Columbus limestone, Eversole Run.

Plesrotomaria dublinensis n. sp.
- Pl. XVII, figs. 7, 8, 9.

Shell conical; angle of spire about 47° in the specimen figured.
Four rather rounded volutions preserved and probably three missing.
Aperture somewhat quadrate but inclined to be rounded.

Surface marked by concentric striz which appear to be simple
radiate from the well defined suture and then curve slightly backward
to the slit band. Below the band the striae make but a slight forward
curve and then converge to the umbilicus. The slit band is sharply
defined on either side by a carina and there seems to be no ‘markings
within the band.

All specimens of this species collected were exceedingly small. The
larger specimen figured is about one-eighth of an inch in length.

Horizon and locality.—The chert zone of the Columbus ' limestone
at Dublin and also along Eversole Run.

Pleurotomaria hyphantes Meek.

Meek: Geol. Surv. Ohio, Vol. I, pt. II, Pal., 1873,
p- 227: pl. XX, fig. 6. X

14-8. G.
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- Meek figures and describes this species referring it doubtfully to
P.lucina. He concludes his description, by saying that ‘“should it
prove to be distinet, however, it might be desxgnated as P. hyphantes,
in allusion to its beautiful textile style of sculpturing.”” The specimens
of .this species collected are excellent and are certainly not P. lucina.
Its spire is higher, the inner lip of the aperture is more extended, and
the band, as well as the general surface of the shell, is more hxghly
ornamental
. Horizon and locality.—The chert zone of the Columbus hmestone
Dublin, Deer Run, Eversole Run, etc. Ohio.

Pleurotomaria sciotoensis n. sp.

Pl. XVII, figs. 5, 6.

Shell higher than wide, conical in outline; spire angle 71°; five
volutions preserved, the last one considerably expanded. '

Surface marked by strong concentric strize or ridges which often
bifurcate on the lower side of the body whorl. The surface is further
marked by a sharply carinated revolving band, limited above and below
by less conspicuous marginal carina; also there is a sharp carina midway
between the band and the suture line while below the band there is a
similar sharp carina at about the same distance. The concentric stris
start straight out from the suture line and then swing backward, bending
forward again just before reaching the first carina. They then swing
backward rapidly and sometimes bifucate and become less conspicuous
as they reach the slit band. The concentric markings on the band do
not definitely connect with those outside and may be either of the same
number or more numerous. Below the band the strie swing forward
towards the lower carina and do not show the same tendency to bifur-
cate; after passing the carina they converge towards the umbilicus and
many of them unite before reaching it. Umbilicus closed by a callosity.

This species should be compared with Hall's P. triplex of the
Hamilton.

Horizon and locality.—The chert zone of the Columbus limestone,
Eversole Run, Delaware county, Ohio.

" Straparollus corrugatus n. sp.

Pl. XVI, fig. 10.

Shell turbinate with spire depressed at the apex; spire angle about
90°. Five rounded whorls, the lower of which is somewhat depressed.
Aperture circular; umbilicus large.

Surface marked by rather strong and medium coarse transverse or
concentric striz which suggest corrugations of the shell.

Horizon and locality.—The chert zone of the Columbus limestone,
Eversole Run.




GEOLOGICAL SURVEY OF OHIO. 195

CEPHALOPODA. . ; ' ;

Cyrtoceras metula (?) Hall,
Hall: Pal. N. Y. Vol. V, pt. II, 1879, pls. XLVII,
figs. 1, 2, and CXI, fig. II, p. 360.

The surface of the test of this specimen is marked by fine transverse
strie of growth which curve sllghtly toward the posterior, dorsally to
the siphuncle.

Hortzon and locality. —The chert zone of the Columbus limestone,
Eversole Run..

Orthoceras ohioensis Hall,
Hall: Pal. N. Y. Vol. V, pt. II, 1879, p. 236, pl
XXXV A, figs. 8, 9 and also pl. XXXVI, fig: 4.

The surfaces of most of these specimens are smooth and show no
indication of the chambered interior. One specimen, however, is partly
exfoliated and shows the interior nicely. Another specimen shows a
trace of the original color. :

Horizon and locality.—The chert zone of the Columbus limestone,
Deer Run, Eversole Run, etc.

- CRUSTACEZ.

Dalmanites.

Upon the advice of Dr.-Weller, the sub-genera of Dalmanites have
been recognized as of full generic rank. They are certainly of sufficient
importance to be readily recognized as constituting well defined specific
groups and doubtless deserve the rank here given them.

» Proetus welleri n: sp.
Pl. XVII, figs. 12, 13.

Outline of entire-body oval, the greatest length being nearly twice
‘the greatest width (1.22 inch long and .64 inch wide.)

Cephalic shield crescent shaped and moderately convex; genal angles
produced into spines marked by a few indistinct strim on the under side.
‘Free cheeks separated from the fixed cheeks by a suture which curves
rather abruptly outward from the front of the eye, and then swings
towards the median line before cutting the outer margin, making thus
a more complete double curve than usual. A well defined glabella
moderately convex, short and tapering rapidly to a rounded front, which
fails to reach the frontal margin by fully one-third of the length of the
cephalon. The glabella is exfoliated and shows the primitive five
furrows, although the anterior pair is rather indistinct and transverse
while the posterior furrows are directed backward. Occipital lobes
large, eyes of medium size and moderately convex.

Thorax of ten segments; the axis narrow, strongly convex and
tapering gradually to the pygidium; the pleura rather flat from the axis
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to about half the distance to the margin, where they curve abruptly
downward. .

Pygidium semicircular, not distinctly emarginate; length about two-
thirds the width and nearly one-third the entire length of the body.
The axis diminishes in convexity rapidly from the point of union with the
thorax and terminates bluntly one-tenth of an inch within the margin,
Twelve annulations on the axis. Pleura convex and not flattened near
the axis, nine divisions may be counted and these become obsolete before
reaching the border.

This species is named in honor of Dr. Stuart Weller, in appreciation
of his interest in the fauna.

Horizon and locality.—The upper part of the Columbus limestone in
the Lake Shore Railroad quarry south of Venice, Ohio.

PISCES,

Dipterus eastmani n. sp.
Pl. XVII, figs. 14-17.

An upper dental plate which is more or less triangular in outline and
rather more convex than usual for the genus. It is chiefly characterized
by the appearance of but three major denticulated ridges, in front of
which there are at least three other similar but rather inconspicuous
ridges. There are from six to eight denticulations preserved on the
major denticulated ridges and apparently from three to five on the indis-
tinct minor ridges. The coronal surface is well worn and shows puncta-
tions. The anterior end of the plate is somewhat extended beyond the
coronal surface and tapers gradually to the front. This latter is pro-
bably a remnant of the pterygo-palatine bone.

There is reason to believe that this specimen is fragmentary, but
the portion preserved measures 1.6 inch in length, and .8 inch in width
It should be compared with D. uddensi (N. Y. State Mus. Mem. 10, 1907,
p-160, pl.1IV, figs. 3, 4), from which it differs in the number of denticulated
ridges and in general outline.

This species is named in honor of Dr. Charles R. Eastman, who
has contributed so much to our knowledge of the fossil fishes of North
America.

Horizon and locality.—This specimen was found in the zone from
five to ten feet below the top of the Columbus limestone in the quarry
of the Whitehouse Stone Company, at Whitehouse, Ohio.

Note:—The types of the sgecies above described may be found in the
Geological Museum of the Ohio State University.
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EXPLANATIONS OF PLATES.

PLATE XVL

Figs. 1-5. Spirifer Mcasensis m. SP.....o.vueneneeeananeenineainnenenens

1. Lateral view showing the gibbosity of a medium sized
individual ; natural size.

2. Posterior view of a smaller specimen; natural size.

3. Anterior view showing plication in fold and sinus;
natural size.

4. Brachial valve of No. 1. This shows the lamellose im-
brication of a portion of the exterior surface pre-
served ; natural size. '

5. Pedicle valve of a large individual ; natural size.

Fig. 6. Platystoma subglobosa, M. SP.......ccvuriiiirriiiieirennnrnnnens
6. This is a very good representation of the only speci-
men collected ; enlarged four diameters.

Figs. 7, 8. Paleoneilo (?) sanduskiensis n. sp

192,193

190

7. A view of the right valve of a specimen which is, in .’

part, a mould of the interior; natural size.
8. Hinge line of the same specimen, natural size,

Fig. 9. Murchisonia intermedio n. SP....c.uvuereerienieeennnnsoesesnnnns
9. A view showing the general form and ornamentation
of this species; enlarged four diameters.

Fig. 10. Straparollus corrugalus n. SP......veeeineeenntenesronsonassness
10. General form and ornamentation of the only speci-
men collected ; enlarged four diameters.

Figs. 11, 12. Platyceras blatchleyi Kindle........c.oovviieiiiiiiienins
11. A view of the exfoliated left side showing some of
the spines; natural size.
12. A portion of the shell on the right side, showing the
surface markings; natural size.

Fig. 13. Murchisonia eversolensis . SP........cciviiiiiiiiiniioniennns
13. This view shows the plain character of the surface
markings of this species; enlarged four diameters.
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1, 2. Pleurotomaria cancellatad 1. SP.......ooveueerianrreneeanenns
1. A nearly complete specimen showing the beautiful can-
ccllated ornamentation; enlarged four diameters.
2. Another specimen showing a portion of the aperture;
enlarged four diameters.
3, 4. Bellerophon hyaling Hall.....ooooviiiiiiieniiininennnns aene

3. A specimen showing an excellent preservation of sur-
face characters and especially of the slit band ; en-
larged four and one-half diameters,

4. Lateral view of the same specimen; enlarged four and
one-half diameters.

5, 6. Pleurotomaria Sciot0ensiS 1. SP....uuiienerneeessrsonsenanenns

S. A specimen showing the ordinary surface characters;
enlarged four diameters.

6. A specimen showing a portion of the aperture and a
finer marking of the slit band; enlarged four
diameters.

7-9. Pleurotomaria dublinensis n. SP.....c.covinviiiiinneerancnnnnns

7. A specimen preserving a portion of the aperture; en-
larged five diameters.

8.9. Several smaller specimens showing somewhat coarser
surface markings; enlarged four and one-half
diameters.

10, 11. Murchisonia quadricaringla N. SP.........ccovvevvnreennennns

10. A specimen showing the high spire and turritella-like
ornamentation; enlarged five diameters.

11. A small specimen in which the four carina are better
preserved ; enlarged four and one-half diameters.

12, 13. Proetus welleri, N, SD.......covvierererreniiriiirssnsnsanns

12. A view showing the glabella and a small portion of the
remainder of the cephalon; enlarged two di-
ameters.

13. A portion of the thorax, the pygidium and a genal
spine of the same specimen; enlarged two di-
ameters.

14, 17. Dipterts €astmoni M. SD......veeieienrrenerenieniseaasnanss

14, Top view of the oral surface; natural size

15. A semi-lateral view of the oral surface; natural size.
16. Outer lateral view; natural size.

17. Inner lateral view; natural size.

(198)

190, 191

194

193

192



PLATE XVII.

14

Edith Hyde del.







INDEX

Page.
A classification of the Devonian limestones.....ooeueeeeenaeeaanas. Cevees 2 -
Acknowledgments ....evuiiniiniiniiitiiatiiariaiataniinttesnraneinanans 11
Andrews, E. B, cited.covoiieniiriiiiiiiiiiiiniiiiiiiiiiiieiiiiiiiaaae 40
Anticlines and synclines in the Devonian............. ceeenranes ceresens ]
ANtWETD OULCIOP -+« tntusuieerurusseenonssasnssoinsnesesssassssnsssvnnas 155
Armstrong QUAITY Section...c.oeeeeieenseneeeasioiessecnesnssereneasns ... 104,105
Athyris vittata indianaensis n. Var., NOLE ON...veeveenrnreensnnseeasanaess 188
Bainbridge ....coviiiiiii i i et e 38,39
Barnes quarry SeCtion......eeviieeenierrtierisinsronneianans eerreeaes 117,118
Bartholomew Run, section along......coevvveviiieiinniieaenns [P 76-79
Basal conglomerate of the Columbus limestone.............covviaen.n. 26,76
Bell QUarry Section...ccveee vt iireeereenneensteesssonsssatosnscsnsnsns 105
Bellefontaine OUtlIer. «vveveeeterteeieeareroeeoenoessosesaiesessnsassenns 24
Bellefontaine outlier, geology Of ccvvvervriiiiriiiiiiiiiieiieriesanneenas 98-109
Bellefontaine Section...coueieeeeiiiireteensieeneiieeeenionensesaanncnns 101, 102
Bellepoint, SECtion NEAr....c.vueeerronserrsesesressessssossessassssanss 72-74
Bellerphon hvaling Hall, note On..veeeurieriiiiieneeiinsneeiocreeneenss 190, 191
Bellevue sections..c.eovveeiivreninnns e e titeesiteieanaaaanan 112-116
Bellevue Stone Company’s quarry, section of ...c.ovvieivieininiiieieanns 114,115
Benner's Hilleeoeeeoonieriireeeeseereeonoeseriressssnonscasoosssnnanns 38
Bloomingville, Sections Mear......coeivieievnieneieerneeirornenscasocanns 118, 119
Bloomville, Sections 1Near....eveecverreeesrsnseensnans eeeiaees Ceeensens 110-112
“Bone bed,” description and extent of ...... . iiiiiiiiiiiiiiiiiieiiine 26,27
Bownocker, J. A, cited. ooritiiiiiiiiiiiiiiii it iaeeaaa 18, 46, 88, 102, 127
Brachiopod groups, probable origin of......ccviviiiiiiiiiiiiiiiniiiina, 171,173
Broken Sword Stone Company's quarry section..........eceeeeienennss 109,110
Brown shale at the base of the Delaware limestone......ovvveveeenennnn.. 17,53
Buckskin RuUN. ottt iitiiiiiiiiiettiiieeeternneaeeesnnonnsssnsasaanenns 38
BUcyrus, SCCtiONS MeAT - v vttt ttuenneesesanerttsessnsereeennnsssannnsanns 109, 110
Cable SECHION ttettttttteteseeneeseeseeeeeunnnssuesusesnsoasnossnsnnene 98-100
Calcisphara robusta Williamson, Note On.c.vveernerniivreneenneenenns 187
Campbell’s qUATTY SECtION. vuv ettt iiitttiiriiitoerneeernnnnsosannnnsass 87,88
Case RUN SECHIOM -ttt tturerenetootnseseensaseetonsesessssnsssenonnanes 80-82
Casparis QUATTY SECHIOM. v e v iveusserrearoeeesnnnecosnesssnsonannss treene 47-49
Central belt of outCrop.« v vieiiiitiiiiiiiiiiiritinrenenenanneennens 24
Central Ohio quarry, section Of.ce.veeeesririorrierrnnreenreenseensennns 96, 97
Ccephalopods of the Columbus limestone, origin of.v.ovveeeeeieirnnnnnss 174
Chamberlin, T. C.virrreintininrennereernnneeeaneerisernneennnnnsn 174
Character of rock at Owen Station...-ceveerereereenernennrenrnerneenees 94
Chert and Chert OULCIOPS. «« v trerteratsrnentsrersssarneosssssesonencees 69-71
Chert zone at the foot of Robinson hill...vovuuiireiiviinniiiinieinennnns 69-71
Chert zone at Hayden Falls....ooiuuiiiniiiiiiiiiiiienneerennennconnsens 58
Chert zone at Marble Cliff. ..o iiiireiiiiiiii it iiiiriiiriiennennnnss 47
Clarke, J. Mottt it iiteeteeeaeennneereeceennnnnnnnss Cereneaas 175
Classification of the Middle Devonian as now used.. ... vveeenviernennnn. 23
Claypole, Edward, cited....ioovinirtiitiinetiniiinneceenrennsenneennnss 19
“CHEE MEStOne” . oottt sttt itattettenneeresanessennencssnnnnnsene 13,14
Coberly farm, section OM.v.ceeeeiviieeiiirieieiiiniutnsetstertacnennns .. 41

(199)



200 BULLETIN No. 10

Page.
Columbus limestone, composition 0f......oevverruiiiiereiniiiiennn. eeves 25,26
Columbus limestone, description of ««ceevverrerneiierieiirnneerenennnnnes 25-27
Columbus limestone, divisions of ......ovieeiieniiiiiiiiiiiiiiinrnennnsn 25,26
Columbus limestone in Central Ohio, thickness of.....ccvvvviiniiiiiiannen 50-52
Columbus limestone, zones of....ovviriiiiiiiiiierieenreernieanenenns 142, 143, 160
Columbus Jimestone Named. . ceeeeeneieeeeneeeereereennoesassonasasnnnes 15
Columbus, section iM.e..co.veiiiiiiiiiiieiiiiiiiiiiiiitieneeraraneaens 43,44
Columbus Stone Company’s quarry, section of........... Ceetraereiaeaaen. 46, 47
Colvin ImMe-Kilns . c covvetieeiiiieirieneereenneeeeeeoensssseonessoananns 75
L0 1Tl 13 1o P 185, 186
Conditions affecting faunas. ....oeeviiiiiiiiiineneereniineerennnnneenns 157,158
Contact between the Columbus and Traverse formations.....coeevuvenn.e 150
Corals and Coral reefs of the Columbus limestone.............c.ovvunn. 170,171
Corbin’s Mill, SECtiOn @t cetteteiiieeeriiereeeeeeiesreeeeeeesssenennnan 61, 62
Croniferous Jimestone. . «ooveiereiernnnneennennnnenns et etrececeanaeans 14,19
Correlation of Ohio and New York Middle Devonian.......coveuvnnnn.n 156
Cox and Thomas Mill, outcrops near......oovveiieineereriennreerennnnns 71,72
Crinoid layer in the Olentangy shale.......ccooviiiiiiiiiiiianinnenn.. 89
Cyrtoceras metula (?) Hall, note on..oovveviiiiiiiiniienennnnnnnnnn,s 195
Dana, James D., cited. . et cvuuieruiiieienetenunneneneeennereneenneenns i8
Deep Run section. «.cveeuueiiiiieiiiiiiiiiiiii it e tiinetnennnnennennns 79, 80
Deer Creek, Devonian rocks Near.«:ceeeeenniniineneiiesnnessnennnnennns 39,40
Deer Run, section along.....ccovviiiiiiiriiiiiiiininnieereennnneenannss 64-66
Delaware limestone, description of......cviiveiiiiiiriiiiiiiinnennnnnn. 27
Delaware limestone, named.......ooeveiniiiiiiiiiiiiiiiiiiiiiieninas 16
Delaware limestone, thickness of . cc.viviiiiiiiiiiiiiiiiiiiiiiienernennes 27
Delaware SeCtions...oeeietireeiiiritiiiiieineineraerntoneneenenenennnns 87-90
Delhi QUATTIES. e e v ettt ittt it et ittt eenniersenneaneeennns 9
.Devonian shales of Ohio: e eeirttiiiiiiiiiiniiereiieenreeneeneneennnnns 20
Dipterus eastmani n. sp., description of .. .ovvvviiiiiiiiiiiieiiiiiiinenn. 196
Discussion of the Columbus fauna, Central district.......covieeenininnn.. 170-176
Discussion of the Columbus fauna of the Northwestern district...ccve... 182, 183
Discussion of the Delaware-Olentangy fauna.........c.oovviiiiuninn.... 176-178
Discussion of sections and fatnas. « v veeteiiiirirt ittt rerensereenanens 28-156
Discussion of the Traverse fauna...e.eoeeiereeiieriniiieisnnnnennnnnne 183, 184
Distinctively Hamilton elements in the Delaware limestone............... 176, 177
Distribution of the Devonian in North America......ccvvveuviiivinnnnnn. 158
Divisions of the Middle Devonian in Ohio...vvevrvieiniiinrinninnnnnn 25
Dublin, Devonian rocks Near......coeeiuiiueireieenreneenrenrensnnenens 58
Dublin Pike, section along.....veuririiiiiiiiiiiiiittiireneernnnnnanann 52-34
Early classification......c.cooiiiiiiiiiiiiiiiiiiiae, evessasacresasanns 17
Early correlations of the Middle Devonian.............ooiiiiiiiiiinin, 14,15
East Liberty, sections mear. . .oeeu ettt eoiitttnsneienrreenenenrnannenss 103-106
East Liberty Stone Company's quarry, section of.....oovviiierieninnan.. 106
Eastern Continental sea, history of ......coiviiiiiiiiiiiiiiiiiiiininn... 159
Eastman, C. R..oiiiiiiiiiiiiii it i i it i i ittt tienenrnnnns 175
Eckels farm, SCCIONM OMee et ttnttnnertnnerereennereieennseanesonneans 12
Furopean and Asiatic forms in the Middle Devonian of Ohio............
.................................................. 170, 171, 173, 174, 175, 177
Evans quarry SeCtion. «.eeeine ittt tiernernteieenrenereennrnseneennes 94-96
Eversole Run, section along...oouviiiiiiiiiiiiiiiiiiiiiiiiiiiiiennnnnans 66-71

Extent of outcrops along the Scioto River......oovviiiiiiiiieiiinan... 42,43



GEOLOGICAL SURVEY OF OHIO. 201

Page.
“Fall line” marked by the Spirifer gregarius zone........ovvvuienniana. 58
TFault at Delaware. . ovuecneiiteeieeeenecoreroneeenosoansoansnnns eereas 87
Fauna below the Hager quarry.....ooiviviieiinneieiiieininnnss cerines . 154
Fauna of the basal portion of the Columbus limestone on Kelley’s Island.. 141
Fauna of the Middle Devonian of the Central District.......ccveeeen.naes 160-170
Fauna of the Middle Devonian of the Northwestern District-........... 178-182
Faunal elements of the Columbus limestone.....coivuvreniieniianiiain,s 175,176
Fishes, SOUFCE Of cvevuuivniiniiiiiiiiiiiniiiaiiiiernearanesansannosnnns 174,175
Foerste, August F.,, cited. .. oiuiiriirirnrriiinernnriecnennrnnenns ceres 20
Foster, J. W, cited....c.oviiriiriiiiiiiitesieeinenesstessnasacsssnannns 13
France’s qUarry SeCtion......oceeieierureintoseeassasseneasaseasesnsonoss 111, 112
Franklin-Delaware county line section......c.cvvvviuinnen. vereens ceseanse 62-64
Gallup, C. H.toiiiiiiiiiiii ittt ittt tteseateereennnsnncsssacnnnnns 117
Gastropods of the Columbus limestone, how related.........vuenvaninass 173,174
General description of the Middle Devonian.,.....c..covvveiirinnaianns, 23-27
General distribution of the Devonian.....voveiieiinriierrinineneneesnens 158
General section for Central ORIO. .. ceeeerereererineseessoasocoseessnnns 28-38
Georgesville, sections near......eceeevvennans et eeteceneeetaresnancnnens 41-43
Gibson, Thomas W, Cited.e.uoerriiiiiiiiiniieirernnneerrennnnnenennnnes 156
Grabau, Amadeus, cited......c.ivririrriiiieiiioiiaererennnnesncennnns 19
Grand Rapids outerop. -« . oeviiereineintiiiieneroinrsanscesnsonnsonnss 151, 152
Goniatites of the Columbus limestone, the first known in America...... . 174
Grubb QUATTY SECHiON .. veruinet it rterreestanrenrenenneeresasncanenne . 103
Hager qUarry SECtion.«..o..ueeneieieniinrisntcseressserreonesnsensennnes 152,153
Hall, James, cited......ccoviiiieriiietieinnecnreenanansanss Cereesenennes 14,17
Harrisburg, fauna collected near flowing wells of .............ccvuunt “.. 40,41
Harter Run, section along.....coeiveiiiiiiiiiniinreiarnrenrennnenneans 82,83
Hayden Falls, section along.....oceueierieiieeicrrranesnsoaneonnennsons 56-58
Hayes and Ulrich, correlation table 0f..vvveeiiirerenieeeenrenennnnnn 19
Hendrickson quarry section.......oevieeiieiinniiieneiienneniinaransnss 123, 124
High Banks section. .. o viereiiseinoessenessorenenossennnssencsnnnseona 76
Hili, Franklin C., cited....uiiuiriiriiiiiiiiiiiinininsnnsnesnessennsnnnns 104
Historical sketch..ooo e iiiriiiiiiiiieeteuiniinnioseeosessonssesnsnnannnns 13-21
Hyde, J. E., cited. - cveieiiiitiiiiiiiiiieroertinerannsesnenarsoenncenass 38
Indian Run, section along. ... ovireiiiineiirneeneeenreranroacseeneeneens 58-61
Indiana Middle Devonian. . ..euee i iinieiiiirereesennsocnnssnseconnnee 21,22
James qUarry SeCtion. .vveeren ettt it it eiir e e, 134-136
Johnson’s Island Section.seeeeeeeueereteeennneeennneersssenosasnsnananses 131,132
Jones quarry, section of ...cviiiiiiiiiiiiii., tetreeesasrentetraannnann 90,91
JUNCtion, SECtiONS MCAT. vt vt eeteneesrreneneerannseeessneiseoannes eeaaes 152-154
Kayser, Feiiiiiii ittt it iettieeneneeeaseseeseesssenseesansnnnnns 174
Kelley’s Island SecCtions:.:eeeeeeeeeerieeeereerrrerioceesassesssssasosnnsn 136-141
Kentucky Middle Devonian..ccoeeerteeenieeeierrnreennresesannesonssns 22
Kindle, E. Moo e ennnneeneeenneinteeenteereeeneeaeeeraneennesn ve...21,22,185
Kirtland, Dr., cited..cvieeriennrerriiieierennnnrennnnnas hereeeseranean. 13
Klondike qUATTY SECHOM .« .ttutreitetrertretotenresnenenserenensnsnnnnes 74-76
Lake Shore Railroad QUAarTy.....eovvieiiiteiiniirnensnseeieneneneneans 129-131
Land Barriers....................: ...... et et teecatsnaa,sesenreseneonnns 184, 185
Lee QUATTY SECtION. v iuu ittt iiiiiateateieteecesrasesonasnscsennnns 144, 145
Lewis Center Section..c..uiiiiiriierreseiisnisesseenssessnnnssonsnnnns 83-85
Lime industry connected with the Devonian limestones.......ccovveuen... 97,98
List of THustrations..oeeeeeeiiiiiieneienrenenniseenonnnas [ 9



202 BULLETIN No. 10

Page.
Local unconformity....c.coveiiiiiiiniiiiiiieioietanienceesseneernananss 66
Locke, Dr., cited..ceuetiiirineiiiinnereseiencsasosnarioessessessssssaons 13
Macrochiling hebe Hall, NOte OmN.vevenveviriieiieinrniesieieeeneiesnnons 191
Marble Cliff, SeCtiOnS MEAr. . eeerurreienirrrenrareerenceosoncsssssssssns 44-49
Marblehead SeCtionS:«:.:.:vereertrteneeeesersonsssasscsssessoacanasssnas 133-136
Marcellus shale fauna first found in Qhio..c.vvvvieiiiiiiiiiieieinnns 17
Marcellus shale, Whitfield’s typical section of vevoeveniavaiiiiiiiiiia.., 55, 56
Marion, SECtiONS MEAT .« vttt rrerterseseeesansssssesesssssnsssnssannans 94-98
Meredith quarry, horizon of . e v vieiii ittt iiiiiieiiiiereanes 92
Meredith quarry, section of ............. eeetereetieiretatraenestteetanen 91,92
Michigan Middle Devonian...c.ceeeriiiiiiiiiiiiiieiiiniieereieronenaeens 22
Middle Devonian in adjoining territory...ccovneeiiriiaiiiiieiiiiiinennns 21-23
Middle Devonian outcrops in Ohio.«cvevveeieiiiiieiiiiiieiinernriaeanes 24,25
Middleberg, SCClioN NEar.«.eveieiuietereiianreseisososessnssssssnasass ... 106,107
Migratory routes of faunas....c.coevieiirrerenieneiennnnneenenns 175, 176, 185, 186
Mill Creck near Bellepoint, section ‘along. -« .eeeeeesereneenerenarruanens 73,74
Mills Creck near Sandusky, section along...ecovvviiiiiiiiiirennsennans 127-129
Morse, W. C., Cltede . cueiiie it iiinetineseneretsssseseesosnsennsannns 27
Murchisonia ewversolensis n. sp., description of ..o, 191
Murchisonta intermedia n. sp., description of.....ccovviiiiiiiivinienn.. 191, 192
Murchisonia quadricarinata n. sp., description of....covviiiiiiieiiiiinn., 192
Newberry, J. S, cited. e vvvvinininei i 14, 15, 18, 20, 21, 26, 90, 119, 120
NICROISOM sttt ittt ittt ettt eteeenesneeaseassoneonsesaesoeesanens 22,23
Norris and Christian quarry.....cooooeiiiiiiiiiiiiiriiiienernerneeensns 94
North Side quarry, Kelley's Island, section of ...c..coevviiiiiiiiiiiiais, 139-141
Northern clement in the fauna of the Columbus limestone............... 175
Northwestern strip of OUtCTOP .« v vetvr ettt tierorenreneeneessnsanns 24
Norwalk Wello oottt it iteeerteneeeeensonnnoiessonnanssnanans 116, 117
Notes and descriptions of species......ooviiiiiiiiiieeiiiiiiesnnscecnces 187-196
Olemacher qUArry SCCHOM . v v evet it iieteierenerenstisstsesssosnsensse 133,134
Olentangy shale, description of ... .viiiiiiiiiiiiiiiiiiiiiiiiiiieiennanes 27
Olentangy shale, fossils 1. eceeveeiiiiiiiiiiiiiiiiiiie e eetnnransnn 79
Olentangy shale, thickness of..oovvvviiiiiiiiiiiiininne. Ceetettianeaaann 27
Ontario Middle Devonian. ..cv.oveeiiiiiiiiiiiiiiiiiiieiiiiiiienineiennans 22,23
Orthoceras ohioensis 11all, note on.....coiiiiiiiiiniiiiiirineansnnnnns 195
Orton, Dr. Fdward, cited. . .vvviieiiiiiiiiiinennniennennnnennns 16,17, 46, 61,98
Outcrops of Devonian in Ohio, distribution of.ccvvvvviiiieiiiiiiiinnnn. 159
Overlap of Middle Devonian on Niagaran......ooveieieeerrneneeonnnas 2%
OWen Station SECIOM . t vttt eeuereeeneneeeeesoeoesasosseesesssssssssncas 92-94
Pal@oneilo (?)sanduskicnsis n. sp., description of.......oovviiieiiiiens. 190
Pelecypods of the Columbus limestone, source of .«vvvveieeiiiiinnraennn. 173
Piatt qUATTY SECHOM. vttt erin it eii e tieeriaeieosnntionessnsanneane 100-101
Pipe Creek, section along branch of ... vovviriiiiiiiiiiiiiineiienienaes 118,119
Platyceras blatchlevi Kindle, note Onl..vvvviiieiieiiiiiniiiiinnnnannnns 192
Platystoma subglobosa n. sp., description of .« .ovvviviiiiiiiiiiiinien, 192, 193
Pleurotomaria cancellata n. sp., description of ccooeevviiiiiiiiiiiiiiiiinn, 193
Pleurotomaria dublinensis n. sp., description of.........cooiiiiiiiiiia., 193
Pleurotomaria hyphantes Mceck, note oneeeeeer ittt iiiiiiiiiiinnnnens 193, 194
Pleurotamaria sciotoensis n. sp., description of....... e 194
Plum Creek, section along. .o cevetiiiiiiiiiiiiiiiiiiitienenrernnnnnnnes 120122
Point Pelee Toland. e ieiiiiiieiiiitiiiiseneetsoneesnienesensnensns 141, 142
Proetus welleri n. sp., description of v vvvviiiiiiiiiiiiiiiiiiiii i, 195, 196

Prosser, Charles S., cited...oevirriiiiieiniiieiiinrenneeenerennnns 17, 18, 20, 56, 124



e

GEOLOGICAL SURVEY OF OHIO, 203

. Page.
Prott JimeStOne. . ceeeeetoeeesssrssnssossonssnsiosesssasesassssassasans 116, 119-122
Prout Station section.......... e eeereseereneeenatssatatirronnennsenane 119,120
Radnor, QUATTIES NMEAT. s eeureetnnrenrrnsuasesesscasensreerssnesessnans 90-92
Relation of the cherty zone to the Coral zone........c.covvvuiinncennnes 73,74
Relation of the Olentangy shale to the Prout limestone and marl......... 89,90
Relationships of the Middle Devonian Faunas of Ohio..........co0ennen. 157-186
Roberts quarry near Rushsylvania, section of..coovvviveeniiainanne, 108
RobInson’s 1ime-Kilm..eeeeeeneeeresroesnessoesnassnstrasanassassansnss 42
Rushsylvania, section near.......ccoeevueeieiiiennns rermeaes veeennaas 107,108
Sand Hill drill-core .. verersrerrernsensoisensoseeasrocassscascassassannns 118
Sand Hill SECtioN. . ccvrereseeerarsreasssotessnososancessaesonnsassssns 117,118
~ Sandusky, Sections ifi....eiiiiiiiiiiiiiii Vevennaee. 124-129
Schuchert, Charles, cited. .. ovveeereireennrenniniinniianens 19,20, 176,177,178
Scott’s FOrd SCCtion..eeeeeeeetoneesoecssneerstsaassnnssonatsatssssssnes 154, 155
Sections and faunas of the central district......ccvevireiiiiniiiaaas 38-144
Sections and faunas of the northwestern district............ovoiueinnn. 144-155
Sharpe qUATTY SECHOM..eereeerennrsntsriirniianns . 106, 107
Silica, SECtIONS MEAT. +rvvvererarneeresannecenseenienniens et 144-149
Silurian-Devonian contact in central Ohio....ccovvvnieniiiiiiiiiiniin, 26
Silurian-Devonian contact in northern Ohio......covnevieiiiienaiian., 137
Silurian-Devonian contact in northwestern Ohio..cv.ovvuviiiiiiiiien, 183
Sinks and underground drainage.......occoeiiiiiiiiiiiiiiiiiiiiie, 83
Slate Cut, OULCTOP At eereerroarerrerruarasrneonrnesntasmaesennssnans 122
Slate Run, section along....ocvveveriennneniiieannnnn eeearrereenaaaea, 54-56
Smith and Price quarry Section. ... .eeeeeeseeeireriiiiiiiinieieeiianen. 4446
“Smooth layer” disCuSSed..eereererenorsensiennenniriaeeaiieinraianans 43
Soldiers’ Home, SeCtions MEAr. ... ..sveueererinerermenseruaerienneisennns 123, 124
Source of the Corals in the Columbus limestone........ccoveviiiien.n.. 170, 171
South American forms in the Middle Devonian of Ohio...... 171,173, 174,175,177
South Side quarry, Kelley’s Island, section of ....cvvvvrieiaieinieane 136-139
Southern element in the fauna of the Columbus limestone.......ovevnnnn. 175
Spirifer acuminatus horizons, constancy of...........oviiiiiiiiiiilL, 139
Spirifer gregarius zone, discussion of........oooiiiiiiiiiiiiiiiinn, 99, 100
Spirifer lucasensis n. sp., description of .....oovvniiiiiiiiiiiiiiiian 188, 139
Spirifer pennatus (Atwater), NOte ON...covnreiririeiiiiiieiiiiiianaes 189, 190
Spirifer venustus Hall, note on...... eeeeniriee et ettt 190
Spence Brothers’ quarry, section of .« ..cvviiiiiiiiiiiiiiiiiiiin e 113,114
SpPOre, SECHOM Ates.erernensnensrerarissmeeenenriotaestsiniioeieaiasons 109, 110
State Quarries, SECtion Of-veeevvereentaentiiniiiiiniiiiiiiieiiiienn, 43, 44
Storage Dam, SECtiOn ate.e.venreririreriniiieniioiiieiiiiiiiiiiiaiiaa 50-52
Straparollus corrugatus n. sp., description of.....ccoveiiiiiiiiiiii 194
Stratford Section. .. veresersereriinrneeannanans e rear et 85, 86
Strong’s Ridge Sections...ceeeeeearenerneiirniiiiiiiiiiiiiiiiiiiaeia., 115,116
Swartz, Charles K., cited.covvvrereeniiniineieiiniiaiiiiiinae, 18, 20,94, 112, 125
Table of Contents...coeeeeerniiunnnnenns et ettt ia e 5-7
Ten Mile Creek SECtion.:ceeeereeserecreeiessrrrorssnssanssssssssananss 145-149
Test wells at the Storage Dam..c.vveireenereeeetnrenernriiieiesanaanns 50
The Central districte . eeeeereeeeneereearsasessessstontessasonssssnssncs 159, 160
The Northwestern diStriCte.ceeeeeerecosssssscnsscsssssasssesssessasnonns 178-184
.The “Sandusky limestone”........oeiveeenrnneoieeiieasantesncsraenienss 14

Thickness and composition of the Middle Devonian in northwestern Ohio. 155, 156
Thickness of the Columbus limestone at Sandusky.........cooeieeiinnn, 142,143
Thickness of the Delaware limestone at Sandusky.........coovieneniianns 143



204 BULLETIN No. 10

Page
Thickness of the Devonian limestones in the Bellefontaine outlier........ 104
Thickness of the Middle Devonian at Sandusky..............cocoennn 142-144
Thickness of the Olentangy shale at Sandusky.......ccooovviuivninenens 143, 144
Thinness of the Middle Devonian rocks in Pickaway county.............. 39,40
Thomas' lime-Kiln.oeoeeeeniiiiiiiiiiiieiiieierissoennassenssnenncnnnans 39
Transgression of the Middle Devonian sea in southern Ohio............. 38,39
Transition from Middle to Upper Devonian near Bellefontaine........... 102
Traverse formation N Ohi0..c.evierrrritsereecsensssoeiernosanccasnsans 144
Trilobites, meaning of their general distribution.............ccoviiiiiis 174
Type section of the Olentangy shale......cccovvviiiiieii i 88-%)
Ulrich, E. O, and Charles Schuchert........covovviiiiiiiiiiiiiianan, 175
“Upper Helderberg” in Ohio. . .ceeerueiiiiiiinerireieeiieierieneneannns 17,18
Venice, SECtion NEaT....eveveenneiiieinerearternsrntonneeancassscsnssss 129-131
Verneuil, de, cited.................. eeeeteeaetatieeteettttatanaraseanns 14
Wagner quarry No. 2, section of cccvvveeuirneeeninriarieiiniiiinenenann, 125-127
Waldo OULCIOPS. + - vverentnsnsonsuroenesssastersensassssnenasaracssssas 90
Weller, Stuart, cited.«c.covvevnieniieniiiiiiiiiiinee, 20, 159, 171, 175, 178, 195
West Liberty, sections Near....c.coeeeviererieeenererarneerinroranaennss 100, 101
Whiteaves, J. Foeevvnrvvinnnn. st easeeeeaeaetatatasnieatiennannas 177
Whitehouse section...........es Ceestectnecenataneent ettt tattattencaans 149-151
Whitfield, R. P., cited...oeivirerininiiinieiierieerernioniorneenrnenns . 17
Williams, H. S, cited. .. voeitirireriieniiinieneneiianrereiianniennas 158
Wilmer, fauna ate.eoeeeeerieetsrrererernresisisesenseseenssarasssanenes 122,123
Winchell, N. H,, cited....covvveiriineiiiiininiaaa, 15, 16, 21, 62, 63, 73, 74, 88, 90
Zanesfield, SECtiONS NMEAT. .. eeeerireriinerretrrtertresiosensseenssasenss 102, 103

Zoneg of the Middle Devonian, how characterized...........oeuvviia., 28,29






U»N

14 DAY USE
RETURN TO DESK FROM WHICH BORROWED

EARTH SCIENCES LIBRARY

‘This book is due on the last date stamped below, or
on the date to which renewed.
Renewed books are subject to immediate recall.

NOV 23.1969_|

\

<

LD 21-40m-5,"05
(F'4308s10)476

General Library
University of California
Berkeley



miiidliTinn

C03355877¢2



